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Five Dollars 


Brilliant Innov. 


With an eye toward innovation and new technological advances, Venture 
Lighting International has developed the broadest line of Metal Halide lamps _ 
in the industry. Advances in the Metal Halide product line include: 


Glare Guard Lamps: Low 

reduce glare from fixtures Lamps: our 70 and | 
f by utilizing an opaque 100 watt lamps deliver | 

highly reflective aluminum approximately the same 

coating on the top lumens as 250 and 300 

of the bulb. watt tungsten halogen 

lamps, respectively. 

Horizontal High Output 

Lamps: provide up to 25% Instant Restart Lamps: 

greater light output in a instant relighting capabilities 


with 90% light output if 


horizontal burning position. 
relit within 15 seconds. 


Special Outer Jacket Lamps: p 

smaller outer jacket 5 Double Ended Lamps: 
assemblies for use in 15 Smaller envelope size lets 
compact low-profile fixture = these lamps be utilized in 
designs. very compact fixtures. 


Compact Arc Lamps: 
short arc gap allows higher 
level of beam lumens from 

standard fixtures. 


To see how brilliant these innovations can be, contact us at: 


VENTURE LIGHTING 


INTERNATIONAL 
A subsidiary of Advanced Lighting International 


625 Golden Oak Parkway, Cleveland, Ohio 44186 
Circle 1 (216) 232-5970 1-800-338-6161 
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We light the 
American dream 
with track. 


You design the 
American dream, we 
light it. Malls, 
museums, hotels, 
offices, restaurants. 
All are part of the 
American dream, and 
you play a dynamic 
role in its realization. 
Wwe at Progress are 
roud of our support- 
" ive role, and build 
that pride into the 
industry's widest 


9*5; 


Parisian Plaza Mall, Huntsville, Alabama 


a 


PROGRESS 


Subsidiary of Kidde, Ine. KIDDE Box 12701 Philadelphia, PA 19134 
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selection of fixtures 
for commercial 

and residential 
installations. Our 
quality track lighting 
is a prime example... 
it’s a system that is 
second to none... 
engineered to help 
make your dream, a 
reality. For our new 
track catalog, contact 
Progress or your 
local distributor. 


Elliptipar tungsten halogen 
wallwashers create color- 
rich, warmly glowing, evenly 
lighted walls without scallops 
or hot spots. Wider spacings 
save on units and energy. Many styles. 


elliptipar inc. 


Performance In and From Lighting 


‘generally pay for itself 
two years. This state-of- 
the-art system vtilizes 
existing fixtures and allows 
removal of half of your pre- 
sent fluorescent luminaires, 
yet maintains the same 
superior level of light. 
Now, reducing your ove! 
head doesn't have to mean 
compromising light levels. 


JK REFLECTIVE SYSTEMS 
iston of Al ! s 


109) 464-7539 or (209) 948-2621 
P.O. BOX 8867 + STOCKTON, CALIFORNIA 95208 + License No. 336039 
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Landscaping 
with Lighting! 


The “Junior Jefferson" 
enhances any low level 
lighting site. Custom 
selected Western Red Cedar 
is kiln dried and fabricated 
with care. Direct burial or 
wall mounted. Wide selection 
of globes for incandescent to 
60 watt. 


Write on letterhead for 
catalog of wood lighting 
standards and accessories. 


Ryther-Purdy 
Lumber Company, Inc. 


606 Elm Street 

P.O. Box 622 

Old Saybrook, CT 06475 
Phone (203) 388-4405 


Lighting Standards Fixtures 
Guide Railings * Benches 
Custom Millwork * Signs 
Trash Receptacles 
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ILLUMINATI | 


ARCHITECTS 
DESIGNERS 


Architects and Designers: 

Share your solution to a lighting problem — large 
or small. Get Project Submission 
Guidelines by calling (503) 343-1200 or writing 
for more information about spotlighting your | 

work in Architectural Lighting | 
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At ANY Level... 
“HYPAK” 


A family of low glare, high 
performance luminaires for a full 
range of lighting applications. IES Type II, 
Ill, IV and V. Symmetrical and asymmetrical 
| distributions available. 


| -— 
| HYDREL | 
| 12881 BRADLEY AVE. e SYLMAR, CA 91342 | 
| 818/362-9465 @ FAX: 818/362-6548 | 
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E From the Editor 


After viewing manufacturers’ exhibits at Lighting 
World 5 last month, I can confidently report a fact that 
may sometimes escape a reader's notice within these 
pages. Concern for energy conservation is not dead, 
despite the fact that for most of us the cost of electricity 
is rising more slowly than it did in the 1970s. 


How can I tell? By looking at new products. In many 
ways new products are a remarkable indicator of where 
the hearts of designers are. Manufacturers conduct 
market research to find out what designers want. What 
did they come up with for this year's Lighting World? 
Tons of luminaires for the new compact fluorescent 
lamps and the newer miniature metal halide lamps. 


In case you don't already know why these lamps are 
better: they make more wattage into light and less into 
heat than incandescent lamps, so they're much more 
energy efficient. The new lamps last longer and require 
less maintenance. Their color rendering has been 
improved immensely. And recently they have become 
available in wattages and envelope shapes that make 
them practical for use where once we would have 
automatically specified an incandescent lamp. 


Manufacturers have responded quickly to the market's 
hunger for luminaires to accommodate these new 
lamps. Designers simply can't incorporate energy 
efficient lamp technology into buildings without the 
fixtures to put them in, and designers seem to need a 
lot of choices! But now that manufacturers have 
responded to this challenge, it's up to designers to 
finish up the job — to become informed about these 
energy efficient products, and to use them when 
possible. 


I wouldn't suggest that the new lamps and luminaires 
will make incandescent lamps obsolete in the near 
future. Incandescent is still the right source for many 
jobs. And I'm sure that our current energy crisis 
reprieve, coupled with the higher initial costs of these 
new lamps and hardware, will continue to discourage 
some people from using them for a while. In the 
meantime, we designers should take it upon ourselves 
to become informed about this technology — whether 
we know it or not, we're likely to be using it once this 
reprieve is over. 


Sadly, I noted few exhibitors of products related to 
daylighting at Lighting World 5. Nor was there a 
daylighting lecture of any kind in the show program. 
Isn't it ironic that folks don't seem to think Lighting 
World ought to include the light of day? 


Charles Linn, AIA 


LUMENIZERS" 
New Improved 
sunlight... 
From ALKCO 


B eak performing, obedient 
light day or night, indoors or 
out. The latest lamp and 
optics technology, including 
three optical systems: 


LUMENSPOT™ with soft- 
edged round beams, 


LUMENWASH'™ walls evenly, 
top to bottom, 


LUMENFLOOD™ larger areas 
and displays. 


Lumenizers rotate 380° adjust 
to 90° from vertical, are re- 
markably compact. 


Lumenizers’ HQ! 70 watt 
source outperforms incan- 
descents of 5 times the watt- 
age...and lasts 7 times longer! 


So if it shows better in natural 
light, it will show best with 
Lumenizers. 


For your copy of Alkco's new 
condensed Space Enhancers 
catalog, write to the address 
below. 


ALKCO 


where quali 
comes to fight 
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The Designo’ 
SINGLE LIGHT SOURCE 


Odyssey Illuminations 
Making contemporary interior 
design statements. Brass and 
crystal chandeliers, deco wall 
sconces, linear ceiling lighting, 
and illuminated doorways. We 
will build tasteful lighting 

per your specifications, like 
these wall sconces at the 
Hilton in Orlando 

RWL customized to meet 
retrofit requirements. 


Old World Lighting 

A new dimension in decorative 
theme lighting. Ranging from 
ornamental chandeliers to 
elegant custom pieces. 

All this allows you to 

create exceptional lighting 
interiors such as these 

tulip chandeliers, designed 
and built for the Fess Parker 
Red Lion Inn in Santa Barbara. 
RWL built from exacting 
specifications. 


Welsbach Lighting 
Directing innovation within the 
lighting industry for 110 years 
A complete line of distinctive 
fixtures, posts, and all the 
accessories you need to create 
timeless lighting projects like 
this famous Federal Hill 
application in Providence 
RWL produced to ensure 
consistent quality. 


Dare to be different! 


240 Sargent Drive, New Haven, CT 06511 * 800/243-2101 
1230 Mission Drive, Solvang, CA 93463 * 805/688-6681 
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NO MATTER HOW YOU SAY I 


UGHT BUD$^ or BUD LIGHTS 


It's The Original 
Low Voltage Flexible Ribbon 
Lighting System 


8921 Quartz Avenue, Northridge, California 91324 
(818) 998-6868 


The Traditional Luminaire 
of Battery Park City 


Sentry SBP luminaires stand along the Hudson River Esplanade 
of Battery Park City, evoking past eras to contemporary New 
Yorkers. At night the SBPs become energy-efficient H.I.D. 
light sources that extend the Esplanade's usefulness well 
into the evening. Indestructible polycarbonate globes make 
them virtually vandal-proof. Available with New York 
Type B or other suitable post. Write or call 

for information. 


Sentry Electric Corporation 

185 Buffalo Avenue 

Freeport, New York 11520 

516-379-4660 Circle 10 
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S Letters 


Questionable savings 


The Parts Department's [April 1987] general comments com- 
paring the light output, efficacy, and life of the 40-watt CW 
(argon-filled) lamp system with the 34-watt LW (krypton- 
filled) energy "saving" system are questionable. Initial light 
output: 40-watt (3150 lumens times 95 percent ballast factor) 
is 2993 lumens; 34-watt (2925 lumens times 87 percent 
ballast factor) is 2545 lumens. The 40-watt lamp's output is 
about 18 percent greater. I think this is significant. Efficacy 
although the 34-watt lamp's efficacy is about 6 percent 
greater, the lamps operate at a higher current; this increases 
the ballast losses. The result is that the system efficacy for 
both lamps is about the same. Life: I am not aware of any 

data that substantiates that krypton-filled lamps have a longer 
life than argon-filled lamps. In fact, the higher starting volt- 
age for the 34-watt lamps suggests that their life should be 
somewhat shorter. The above facts, coupled with the 34- 
watt LW lamp's higher cost and lower CRI (55 compared to 
63) [suggest that the 34-watt LW lamps] may not be a design- 
er's most cost-effective device 


As a retrofit for overilluminated spaces, the 34-watt energy- 
saving lamps have filled a need. However, for renovation and 
new construction, blindly selecting the krypton-filled energy 

saving" lamps without considering the argon-filled lamps 
may not be the cost-effective solution 


R.R. Verderber 

Staff Scientist 

Lawrence Berkeley Laboratory 
Berkeley, California 


The columnist responds 


I appreciate your reading the column and picking up that 
error. Your letter is correct. Actually, I stopped recommend- 
ing the use of 34-watt lamps for replacements with existing 
ballasts because of poor compatibility. We will be going into 
this in greater detail in the July column 


Sid Pankin 


This is your forum 


Architectural Ligbting is vour forum 
for lighting issues of all kinds. We invite vour 
letters on subjects of interest to our readers 


Address vour letters to Charles Linn, ATA 
Editor, Architectural Ligbting, 859 Willamette Street 
P.O. Box 10460, Eugene, OR 97440 


"Sacré bleu! | cannot work in this dreadful light.” 


“Voila, now this is the p 


LYTESPREAD, 


It eliminates the glare, the shadows 


Nobody works their best 
under poor lighting conditions. 

This is true whether you're 
an artist from Montmartre or an 
accountant from Minneapolis. 

It's especially true in today's 
“electronic office” where high-tech 
equipment puts greater demand on 
the eyes. And where harsh light or 
shadow-illed work stations can 
cause strain and fatigue. 

That's why Lightolier created 
a new kind of indirect lighting sys- 
tem. Lytespread. 

It provides a source of opti- 
mum quality light for both the ar- 
chitect who designs the space and 
the people who work in it. 


HOW IS IT DIFFERENT? — 


WHAT IS LYTESPREAD, EXACTLY? - 


It's three, beautifully de- 
signed, precision-machined modu- 
lar systems. They interlock for long 
runs or may be used individually. 

The Lytespread series has 
complete flexibility. 

lytespread 6 provides totally 
indirect, general lighting. Lytespread 
7 offers general lighting, plus spill- 
lighting along its length. And 
lytespread 4 is specifically designed 
for dramatic wall-washing. 

All three are literally a snap 
to install. An innovative locking 
mechanism and electrical “quick” 
connectors speed installation and 
ensure proper wiring connections. 


Conventional indirect sys- 
tems do not distribute light evenly 
enough to avoid hot spots. Uneven 
ceiling brightness leads to uneven 
surface brightness. 


lytespread, on the other 
hand, gives off a wide spread of 
overlapping light that creates a soft, 
even brightness throughout. With 
no shadowy areas. 


and the headaches. 


WHAT ABOUT COMPUTER - 
SCREEN GLARE? 


lytespread prevents it by in- 
directly diffusing the light evenly 
over the ceiling. As a result, bright- 
ness contrast between the light and 
the surface is reduced—eliminating 
veiling reflections from both printed 
material and computer screens. 


__ISITEASYTOGET2. ——— 


When you order customized 
indirect lighting, you often get a 
headache waiting for its arrival. 

Not so with Lytespread. It 
looks and acts like a custom job, but 
it's available from stock, easy to in- 
stall and easy on the budget. 

For any additional informa- 
tion, call: 1-800-541-LITE. 

Or contact your nearest 
Lightolier representative. 

They're all nice guys. No 
temperamental artists in this crowd. 


LIGHTOLIER 
We make you look good. 
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STATEMENT: INSTITUTIONAL 


Nurses, doctors help plan 
surgery unit lighting 
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Project: Department of Sur- 
gery, Condell Memorial Hospital 
Location: Libertyville, Illinois 
Architects: O'Donnell Wick- 
lund Pigozzi Architects, Inc 
Project Architect: Dan Cinelli 
Project Designer: David 
Kuffner 

Photos: Howard N. Kaplan. 
HNK Architectural Photogra- 
phy, Inc 


When Condell Memorial Hospi- 
tal needed a new surgery unit, 
the administrators turned to 
O'Donnell Wicklund Pigozzi 
Architects, and the architects 
turned to the hospital staff. 
“We approached the project as 
a team effort,” says Dan Cinelli, 
project architect and associate 
designer. He told staff members, 
"You know what's wrong with 
what you have now; let's work 
it out together." 

The architects met about 25 
times with the operating room 
supervisor, who was especially 
involved in the design process. 
She often returned to her staff 
with drawings, pinned them up 
in the nurses' lounge, and got 
feedback. "She would call me 
back and say, 'My assistant has a 
problem with what we're 
doing here; and we'd explain it 
and talk it out,” Cinelli recalls. 
Other supervisors worked with 
the architects as they designed 
the recovery and central sterili- 
zation areas. The team spent an 
entire day in the doctors’ 
lounge explaining the plan and 
taking comments. 

Lighting was considered an 
integral aspect of the project 
from the start. Some surgical 
tasks demand intense, special- 
ized lighting. Anesthesiologists, 
for example, conferred with 
the architects on the impor- 
tance of color rendering for 
accurate evaluation of skin 
color. 

The team also used lighting 
to provide touches of warmth 
and comfort in a sterile area. 
Perimeter lighting in corridors 
doesn't glare into the eyes of a 
patient being wheeled on a 
gurney to surgery. Wall sconces 
— which Cinelli demonstrated 
for the staff before specifying 
— have glass covers so that 


all exposed surfaces can be 
wiped down. 

In the recovery room, 
drowsy patients coming out of 
surgery need a calming environ- 
ment. But in that same space, à 
patient may suddenly need 
emergency treatment. Staff 
members now control lighting 
that allows flexible use of the 
space. 

An incandescent wall sconce 
in each gurney bay provides a 
comforting, familiar light. For 
critical medical evaluation and 
emergency procedures, a re- 
cessed halogen luminaire fitted 
with barn doors floods the 
surface of a single gurney with 
color-corrected light. A task 
light ona flexible arm swings 
out, and an undercounter light 
is fitted into recessed cabinetry 
to illuminate a pull-out shelf 
that can hold a patient's chart 

Cinelli credits the hospital 
administration with the fore- 
sight that enabled the successful 
team approach, saying, ‘I think 
hospital administrators are 
realizing that because their 
staffs were not asked to bea 
part of the process in the past, 
they've had to work around 
mistakes.” M 


For product information, see the 
Manufacturer Credits section on 


page 70. 


ee 


ALCOA 


Sheet « Plate Division 


aluminum 


solve the 

tion problems 

office and industrial applica 
Because Coilzak offers a wide 
range of optical properties 
and outstanding uniform appear- 
ance. Coilzak creates a total 
reflectance of up to 86 percent. 
Whether you need a diffuse or 
specular finish, Coilzak delivers 
the lighting control you need, 
where you need it. 

Coilzak aluminum products are 
highly versatile and easily fab- 
ricated. Insist on using Coilzak 
anywhere a highly-reflective, 
handsome, long-lasting, low- 
maintenance surface is required. 
Wall and ceiling decorations, 
parabolic reflectors, furniture 
trim, heat reflectors, and retrofit- 

escent light fixtures are 
applications 
uses are limited only by the 
on and your brilliant 


act your Alcoa Sales Office 
nd insist on Coilzak. 


Circle 12 


Architectural Lighting, June 1987 


STATEMENT: COMMERCIAL 


Prototype demonstrates 
possibilities for 
modular work 


re nt 

Client: SunarHauserman Ir 
Lighting Designer: Peter 
Barna, Light and Space 
Associates 

Architect: Nicholas Goldsmith 
AIA, FT 
Photos: H. Durston Saylor 


Associates 


stations 


After Peter Barna and Nicholas 
Goldsmith covered the entire 
interior of a Chicago building 
with illuminated fabric, they 
decided to bring the concept 
down to a smaller scale. Gold 
smith thought that tensile 
structures could relieve the 
severity of modular furniture 
systems. "You feel you're in 
boxes; you don't have the 
escape you have in the natural 
world where things appear to 
be farther away," he says 
Using fabric as a diffusing 

element for office lighting 
systems makes a lot of sense, 
says Barna. “In offices, you 
generally have mild ambient 
lighting and bright task lighting 
As soon as you swivel in your 
chair away from your work 
area, your light level drops 
quickly." Fabric, however, can 
diffuse the light of multiple 
sources to evenly illuminate a 
whole work station 

Barna and Goldsmith decided 
that the Race modular furniture 
system from SunarHauserman 
would support the lighted 
fabric structures they had in 
mind. The manufacturer agreed 
to cooperate in building a 
prototype — the Tensil Lighting 
Environment 

The designers tested more 
than 100 fabrics for the project 
They wanted one that would 
transmit light efficiently, yet 
appear to hold it within a vol 
ume instead of presenting 
flat, shining surface. Eventually 
they chose a single flame 
resistant, machine-washable 
calendered nylon fabric for 
the canopy, wing, and panel 
elements 

Uplighted roof canopies 
enclose and define the work 
stations. Barna and Goldsmith 
designed the double-reflector 


uplights with the assistance of 
SunarHauserman engineers, 
and the company's shop custom 
manufactured them. Each 
elliptical reflector directs the 
light of a 13-watt compact 
fluorescent lamp ina 140 
degree beam 

Fabric wings, designed to 
partially enclose work stations 
arranged along a central spine, 
flare out from the top of system 
panels. The same custom fixture 
— without reflectors — mounts 
on poles within the wing 
Zippers allow access for re- 
lamping. An optional opaque 
cover for the w ing structure 
reflects light downward, bright 
ening the visible fabric 

Single- and double-sided 
luminous panels are inter 
changeable with the furniture 
system's standard opaque 
panels. Ballasts and lamp hold- 
ers are concealed in an alumi- 
num channel that fits neatly 
into the sytem with a screw or 
clip attachment. The luminous 
panel fronts have structural ribs 
that bow the fabric out slightly 
in front of each 5-watt compact 
fluorescent lamp. Users can 
remove and replace panel 
fronts without tools 

The manufacturer exhibited 
the prototype at several shows, 
but has not developed the 
project further. It remains a 
conceptual piece that demon- 
strates the potential of tensile 
structures for office lighting. W 


For product information, see tbe 
Manufacturer Credits section on 
page 70. 


WHAT WE DO WITH IT NEXT 


IS UP TO YOU. 


qf puenoephane ples We make our glass work for you your brightest innovations to lig 
want to put it to work for you Holophane pioneered the use For more information contac 
in ways yet to be discovered. Our of prismatic glass to control light, Jim Leary, Manager Specialty 


skilled craftsmen and 
designers not only make 
the glass but design the 
total luminaire that will 
meet your optical and 
aesthetic needs 
Holophane's tradition 
and reputation for effi- 
cient light control make 
us your best choice for 
specialty fixtures. Pure 
prismatic glass makes 
the diff We pro- 
duce the castings, spin- 
nings, and ballasts to 


ata UN 


Yer Aim 


beginning with gas 
lamps nearly 100 years 
ago. The gas lamp era 
has passed but the new 
light sources have even 
more demanding re- 
quirements. Holophane's 
prismatic glass can meet 
those needs. When you 
have a job that requires 
a unique and creat 
approach, call us 
sparkle of glass can make 
the difference for your 
project. We can bring 
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Business Operations, I Iolophane 

Division, 214 Oakwood Avenue, 
Ohio 43055, 

(614) 345-9631. 


Manville 
A. 


Project: Atlas sculpture and 
International Building lobby 
Rockefeller Center 

Location: New York City 
Lighting Designer: Abe Feder. 
Lighting by Feder 

Sculptor: Lee Lawrie 

Photos: Bart Barlow 
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STATEMENT: INSTITUTIONAL 


Lighting reveals tones 


of cool bronze, 
warm copper 


The 45-foot-high, 7-ton bronze 
figure faces east, looking across 
New York City's Fifth Avenue 
Three walls enclose Lee Law 
rie's representation of Atlas 
the mythological Titan, within 
a 60-foot-square courtyard 
Glazing in the facade behind 
the statue reveals a 44-foot 
high lobby ornamented with 
copper leaf panels on walls and 
ceiling 

Lighting designer Abe Feder 
recently illuminated the sculp: 
ture of Atlas that has stood 
since 1937 on a granite pedestal 
in the forecourt of Rockefeller 
Center's International Building 
Over the years, the sculpture 
had occasionally been lit from 
above at night. Feder was the 
first to create a lighting design 
to reveal the full dimensional 
quality of Atlas 

^s he planned the lighting 
Feder visited the sculpture 
night and day, walking around 
it, observing it, getting à sense 
of it as a work of art. His light 
ing design included not only 
Atlas, but also the lobby whose 
facade serves as a backdrop to 
the sculpture. “The brilliance 
of that lobby was the key to 
lighting Atlas," he says 

The golden light reflected 
from the copper panels in the 
lobby contrasts with the cool 
tones of the sculpture s surface 
accentuating color and dimen- 
sion. Thirty-four 400-watt high 
pressure sodium luminaires 
flood the lobby 's 60- by 90-foot 
ceiling, columns, and facade 
supplementing the golden 
color. 

Feder lit the sculpture itself 
with 400-watt PAR 64 metal 
halide luminaires. Twelve are 
hidden in a 4-foot-high wooden 
structure that encircles the base 
of the granite pedestal. The 


beams, aimed through slots in 
the concealing structure, em- 
phasize the figure's three- 
dimensional contours. Ten 
luminaires mounted six to eight 
stories high on the rooftops 
shine down at approximately 
30-degree angles 

To position and aim the 
lights, Feder worked on both 
the roof and ground, checking 
and adjusting the target angle 
of each luminaire, using walkie- 
talkies to communicate with 
his crew. He took special care 
to highlight Atlas's face — "It's 
the face that counts," he says — 
bringing sparkle to the beads 
on Atlas's head and a bright 
gleam to his eyes 

Feder was especially sensitive 
to color rendering. After testing 
the lighting with 1000-watt 
PAR 64 quartz lamps, Feder 
decided their cast was too 
warm, and he changed to 
3700K multivapor lamps. He 
wanted the look of the bronze 
patina at night to resemble its 
cool appearance in the daytime 

The on-site work lasted 
about two weeks. The result is 
a fine-tuned system that lights 
the entire courtyard, envelop 
ing Atlas within a circumfer 
ence of light without glare, i 


For product information, see the 
Manufacturer Credits section on 


page 70 


Concourse at Showplace Square 


The Only Major Lighting Event in The West, 1987 


San Francisco— The Business of Lighting" is the 
theme of the 1987 Pan Pacific Lighting Exposition. 
Top resources will show new decorative, archi- 
tectural, commercial, industrial, outdoor and 
specialty lighting. Compelling programs focus on 
the A & D community, contractors, builders and 


facilities people. Sponsors: IES, Golden Gate Sec- 
tion; CCAIA; ASID, North West Pacific Region; 
IBD, Northern Calif. Don't miss the spectacular 
Pan Pacific Gala. For information and great travel 
plans write to: 


e e 
. Hb - AAA e 
^ van Pacific Lighting Es position 
. Sept. 20-22, 1987 San Francisco 
2 Henry Adams Street e 
$ San Francisco, CA 94103 
Phone: 415/621-7345 
2? 


Circle 15 


Daylighting analysis 
critical for successful 
atrium design 


The atrium for the new Hyatt 
Regency at Greenwich, Con- 
necticut, was inspired by the 
conservatory at Longwood 
Gardens, says Arthur May of 
Kohn Pedersen Fox Associates 
Part of the old DuPont Estates 
located outside of Wilmington, 
Delaware, the conservatory has 
a handsome set of gardens, 
several of which are large atria 
— large columned rooms with 
clear glass skylights. "We 
looked at the conservatory, 
liked the feeling it gave, and 
designed something similar," 
May says 

“To carry off this concept," 
says landscape architect Peter 
Wells, "we knew we had to 
create a lush, rather temperate 
looking garden within the 
atrium space. Rather than using 
the tropical-looking plants you 
see in shopping malls or other 
atria, we had to use plant spe- 
cies that have a ‘New England’ 
look about them 

"But, in choosing species 
that will give this kind of look 
you've also got to be able to 
guarantee that an awful lot of 
light will be coming into that 
atrium — a lot more light than 
you need for the typical plants 
used in most atria,” says Wells 
"Still, some of these plants 
need more shade than others. 
We needed to know how the 


sunlight would be distributed 
in the atrium at different times 
during the day, and during 
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different days of the year, in 
order to know the best loca- 
tions for particular species." 

Some of the species had 
never before been used in 
commercial interiors, like the 
black olive trees, the lemon- 
scented eucalyptus trees, the 
carrotwood trees, and the 
California pepper trees. Wells 
said it was also one of the first 
interior installations of sod in 
the country. 

Kohn Pedersen Fox had 
many factors to consider when 
designing the fenestration and 
walls of this atrium space. The 
amount of skylight glazing, its 
transmittance value, shading 


coefficient, and orientation 
would all affect the amount of 
light reaching plants. The color, 


Project: Hyatt Regency, 
Greenwich, Connecticut 
Architect: Kohn Pedersen Fox 
Associates, PC 
Partner-in-Charge: Sheldon 
Fox, FAIA 

Partner-in-Charge of Design: 
Arthur May, AIA 

Senior Designer: Geraldine 
Pontius 

Atrium Landscape Architect: 
Peter Wells, ASLA, Berkshire 
Design Group 

Daylighting Design 
Consultant: Mojtaba Navvab, 
Architecture and Planning 
Research Laboratory, University 
of Michigan 

Sky Simulator: Windows and 
Daylighting Group, Lawrence 
Berkeley Laboratory 
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size, and orientation of the side 
s and the percentage glazed 
affect the amount of light re- 
flected into the atrium as well 
as the amount of heat absorbed 
by the walls and the amount of 
glare users of the atrium would 
experience, Every option had 
some bearing on the final cost 
of construction and future 
energy consumption 

To help them make these 
design decisions appropriately, 
Kohn Pedersen Fox worked 
with Mojtaba Navvab, assistant 
professor at the Architecture 
and Planning Research Labora- 
tory, University of Michigan, 
Navvab conducted studies 
using several combinations of 
modeling techniques to quickly 
and economically simulate the 
effects of hundreds of different 
design options on the atrium's 
daylighting performance. 
Using measurements and 
data generated by the studies, 
the architects could work with 
confidence that the atrium 
they designed would provide 
enough light to support the 
plants selected by the landscape 
architects. Similarly, the land- 
scape architects were able to 
finalize planting plans based on 
predictions of the amount of 
light entering the atrium and 
the shading patterns for every 
hour of the calendar year. 


Kohn Pedersen Fox began 
the process of collaborating 
with Navvab by first determin- 
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ing the size, basic height, and 
shape characteristics of the 
atrium, ‘We started out know- 
ing what the atrium was going 
to be like basically, and we 
started out knowing the things 
we could change and the things 
we could not change,” says 
Navvab 

“In the initial discussions, 
certain options were discarded, 
certain options were finalized, 
and certain options were left 
open. We had to establish some 
things right up front so that we 
didn't waste any time testing 
options that could never con- 
ceivably happen 

“In this case, we had deter- 
mined up front that the orienta- 
tion could vary only a few 
degrees and what the atrium's 
size and shape would be. That 
left open the final surface prop- 
erties, the configuration of the 


skylights, the final landscaping 
plan. Having determined every- 
thing else, we could begin 
building a scale model to test 
the options left open. 

“Ultimately, the tests are for 
the purpose of predicting what 
will happen when the structure 
is built. They don't give you 
absolute values, but they are 
invaluable when trying to 
ensure that special landscaping 
and plants will flourish inside a 
space. To ensure that, maybe 
you've got to cost-justify some- 
thing like a more expensive 
fenestration system, as we did 
here. These predictions are 
extremely important in cases 
like this," Navvab says. 


Using Scale and Computer 
Models 

“There is no single daylight 
modeling tool available today 


that will give you a complete 
analysis of everything,” says 
Navvab. ‘Both scale models 
and computer models have 
their own limitations. For 
example, you can measure 
illuminance inside a scale model 
placed outdoors much more 
accurately than you can predict 
it. But the outdoor sky is con- 
stantly changing, and there is a 
limit to the number of points 
you can look at each time. It 
would take a long time to test 
the model for every possible 
condition 

“You can put a model in the 
sky simulator, and test many 
conditions in a short period of 
time; but our model was so 
large we could test only part of 
it at a time,” Navvab says. "In 
the simulator we can simulate 
the sky luminance distribution 
for clear and overcast sky 


conditions. We measure the 
illuminance level inside the 
scale model as well as outside 
of the scale model. These two 
measurements provide us with 
the daylight factor. Although 
these measurements are good 
for some comparisons, we 
can't use them to predict the 
average daylighting perform- 
ance over an entire year." For 
that they turned to a computer 
model 

“The computer models have 
other limitations," Navvab 
continues. "DOE 2.1B isa 
computer model that you can 
give the solar radiation data for 
a given location based on mea- 
sured hour-by-hour, day-by-day 
sky conditions for an entire 
year. It's primarily used as a 
thermal analysis program, 
which limits it as a daylighting 
analysis tool. It does many 
other things very well, but it 
allows you to predict the foot- 
candles at only two points 
inside the space per run. Each 
run of the DOE 2.1B program is 
expensive and time consuming, 
given that the program makes a 
complex series of calculations 
for every hour daylight is avail- 
able during the entire year.” 

To measure the footcandles 
at many points, and at the same 
time account for the contribu- 
tion of light bouncing off the 
walls into the space, it is possi- 
ble to use Superlite 1.0. ‘‘Al- 
though this program will very 
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Design option 1; 100 percent of roof glazed, with perimeter 


skylights. 


Design option 2: 100 percent of roof glazed, with no 
perimeter skylights, 


Design option 3: 75 percent of roof glazed, with no perimeter 


skylights. 


Various skylight fenestration options tested (above), and 
computer printout of predicted daylighting performance for 
each option (below). 
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BAM 10 AM 


VERTICAL ILLUMINANCE AT THE CENTER ON THE NORTH 
WALL OF THE ATRIUM FOR THE MONTH OF DECEMBER (OVERCAST) 
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HORIZONTAL ILLUMINANCE AT THE CENTER OF THE ATRIUM FLOOR AT 4 FEET HEIGHT AS A FUNCTION OF 
TIME OF DAY AND MONTH 
GREENWICH-CONNECTICUT 


Computer printout of DOE 2.1B-generated daylighting 
performance predictions. 


“® WEST SIDE OF ATRIUM 
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TIME 11.00-11.01 (CENTER) 
TIME 11,03:11,04 (WEST SIDE) 
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MEASURED HORIZONTAL ILLUMINANCE AT THE SITE ON OCTOBER 30 1986. 
4 FEET ABOVE THE GROUND FLOOR 


Computer printout of measurements taken with hand-held 
photometer in completed building (above and below). 
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TIME 10.00-10.02 
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MEASURED HORIZONTAL AND VERTICAL ILLUMINANCE AT THE SITE ON OCTOBER 30 
AS A FUNCTION OF FLOOR HEIGHT ( 2 FEET AWAY FROM WALL AT 5 FEET HEIGHT), 


PETER WE 


‘/a-inch scale model of the atrium used for daylighting 
studies. Photometers are visible on model atrium floor. 


precisely calculate the result of 
the interreflections in the space 
for diffuse surfaces, it cannot 
be used for specular surfaces, 
like glass,” says Navvab. “For 
this we have to go back to the 
scale model." 

Both of these computer 
models can simulate very com- 
plicated geometries, says Nav- 
vab, but they have their limita- 
tions. “They cannot simulate 
something like the 50 skylights 
we had here, or predict how 
much light is going to be re- 
flected into or out of the atrium 
by the steel kingpost truss 
system. Again, for these you 
must go back to the scale 
model." 

In the case of the Hyatt Re- 
gency in Greenwich, Navvab 
and his colleagues used all of 
these tools together. '' We used 
measurements from the scale 
models to provide very accu- 
rate input for the computer 
models. We fine-tuned the scale 
model and took measurements 
that validated the predictions 
made by the computer models 
Eventually, we were able to 
make conclusions that were 
input directly into the design of 
the atrium and its landscaping." 


Scale Modeling 

A '/i-inch scale model was 
constructed and used for mak- 
ing illuminance measurements 
Photometers were placed at 
points chosen by the landscape 


architect and also where read- 
ings would be required to 
provide data for later computer 
model validation studies. 

An automated data acquisi- 
tion system took the measure- 
ments; it read and recorded the 
amount of daylight measured 
by each photometer during 
tests outdoors and inside the 
sky simulator at Lawrence 
Berkeley Laboratory. The scale 
model was tested for a number 
of options, including various 
orientations, wall reflectances, 
and fenestration plans. 

Outdoor illuminance mea- 
surements taken inside a scale 
model produce readings that 
closely correspond to the 
actual light levels likely to 
occur in the built space. There 
is no need to scale down mea- 
surements because daylight 
behaves the same way at any 
scale. 

One of the most useful as- 
pects of making these measure- 
ments is the ease of establishing 
the daylight factors of the 
space, a measurement of how 
well light is distributed in a 
building. The daylight factor — 
expressed as a percentage — is 
a ratio of the interior illumi- 
nance at a given point to the 
exterior illuminance under an 
unobstructed sky. Measuring 
illuminance levels and calculat- 
ing daylight factors for the 
many different scale model 
options tested allowed Navvab 
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The completed atrium from a perspective similar to tbat 


sbown for scale models. 


to establish numbers that could 
readily be applied to the com- 
puter modeling studies. 

To test for the effects of 
different colors on interior 
reflectance, Navvab measured 
the reflectance ratios of some 
15 different paint samples 
submitted by Kohn Pedersen 
Fox. He found that only five 
had significant differences. 


Having established these reflec- 


tance ratios, he was able to 
reproduce them for the scale 
model using stock matteboard. 
“I have every kind of matte- 
board you can imagine, and 
their reflectance ratios are 
already calculated, ' he says. 
“All I have to know is the 
reflectance ratio of the selected 
paint, and I can pick matte- 
board that will duplicate it.” 
Walls were built using these 
different matteboards and 
interchanged when the model 
was tested 


Models of three roof fenestra- 


tion systems were placed on 
these different walls and tested 
to see if it was necessary to 
choose the more expensive 
options, which included more 
glass and skylights, in order to 
achieve the footcandle levels 
required by the plants 

The first option, which was 
preferred by the architects, 
used a glass atrium roof with a 
row of small skylights around 
the perimeter of the atrium. 
This option could have been 


eliminated because of the addi- 
tional cost of the skylights. The 
second option had the same 
glass roof, but no perimeter 
skylights, and the third option 
was a glass atrium roof that was 
partially covered on two sides. 


Computer Modeling 
After the interior illuminance 
measurements had been made 
and daylight factors were 
calculated, extensive computer 
analyses began. Navvab began 
with the computer program 
DOE 2.1B because of its unique 
weather tape feature. The 
weather tape allows the user to 
supply the computer program 
with the amount of solar radia- 
tion available for a given geo- 
graphic location, based on 
historical hour-by-hour sky 
conditions recorded there. 

Using the daylight availability 
data for the location and the 
measured daylight factors, 
Navvab predicted how much 
illuminance would result from 
each tested orientation, wall 
reflection, and fenestration 
option for each hour of the day, 
each day of the year for three 
critical locations: outside the 
atrium, at the glazing, and 
inside the atrium. After the 
illuminance at all of these 
points was calculated, they 
could easily be tabulated into a 
number of output forms for 
comparison 

The DOE 2.1B calculations 
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of illuminance levels at these 
three locations for every hour 
daylight was available during 
the year were helpful for com- 
paring the various options 
under consideration. They did 
not, however, give the illumi- 
nance distribution over many 
points needed by the landscape 
architect for plant locations 
For these, Navvab used Su- 
perlite 1.0 

Superlite 1.0 predicts lumi- 
nance and illuminance distribu- 
tion inside a space. The predic- 
tions are based on exterior sun 
and sky conditions, the sky- 
lighting and fenestration sys- 
tem, and other characteristics 
of the room geometry. They 
also take into account the 
reflectance properties of the 
interior walls and other vari- 
ables. One advantage of this 
program, in addition to its 
ability to predict the illumi- 
nance at many points, is that it 
predicts how much light reflec- 
tance and interreflectance will 
contribute to those points, This 
was important in the case of 
the atrium because so many 
different colors were being 
considered. 

One disadvantage of Superlite 
1.0 is that these interreflectance 
calculations are based upon the 
assumption that all of the re- 
flecting surfaces are diffuse. 
This is not the case in the 
atrium, where a good percent- 
age of these surfaces are glass 
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and, therefore, specular reflec- 
tors. ‘This can cause problems 
with glare. So to examine this 
case, we have to go back to the 
model ys Navvab. "You 
have to dunt for the glare 
from the glass. The designer 
doesn't want glare from the 
glass to make the walls too 
bright. But if they're painted 
too dark, you lose the footcan- 
dles and change the light distri- 
bution in the space 

"It's a back-and-forth pro- 
cess. First we use the scale 
model, then we make paramet- 
ric studies with the computer 
models. Then we go back to 
the scale models and refine 
them and test them to validate 
what we learned from the 
computer. Then we make more 
calculations to see if our sensi- 
tivity analyses with the model 
are effective and still work. 
This is what | mean when I say 
there is no design tool available 
yet that will analyze every- 
thing!” Navvab says. 


Conclusive Studies 

Once Navvab finished these 
studies, he met with the archi- 
tects and landscape architects 
to review the findings. The 
studies showed conclusively 
that the more costly skylight 
fenestration system that in- 
cluded the smaller skylights 
around the perimeter of the 
large skylight would, in fact, be 
necessary to sustain the growth 
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of the plant species chosen. 

Landscape architect Peter 
Wells says, "It was a tremen- 
dous tool. Basically, we were 
able to find out how many 
footcandles we were going to 
have to design around. Beyond 
that we could see what spaces 
were shaded out during certain 
times of the day, and were able 
to design our seating areas and 
pathways around that. 

“It also proved a helpful tool 
in the bidding proc adds 


Wells, "because the plant speci- 


fications went out to competi- 
tive bidders. When they saw 
we had done such an elaborate 
study, they were sure the foot- 
candles would be exactly what 
we said they would be, rather 
than just predictions coming 


out of a computer program. 
Our bids were lower because 
the replacement costs they 
figured in were much lower 
than usual. The contractors 
knew the plant survival rate 
would be much better than 
average. And, in fact, the actual 
installation is doing extremely 
well." 


Checking with Reality 

In early November of 1986, 
after the atrium had been com- 
pleted, Navvab made a site visit 
to take actual illumination 
measurements with a hand- 
held photometer. '' Naturally, it 
is important to do this. If you 
don t take those readings, all 
the calculations you've made 
really don't mean a thing," 
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PETER WELLS 


Navvab says. He was surprised 
on several counts. First, the 
illumination levels were re- 
markably close to what he had 
predicted. "There were some 
slight differences," he says, 
"but that's to be expected — 
after all, no modeling technique 
is perfect. 

"What's truly remarkable is 
this: you work on a scale model 


for a long time, and you've 
spent many hours looking at 
how the light comes inside, and 
the patterns of light and dark 
that occur. Even though you've 
got all these quantities and 
methodologies for examining 
them, you wonder if it will be 
the same when you visit the 
space or if it will be completely 


different. Then one day, you 


modeling process, Navvab says, 
“There are times when intui- 
tion is very valuable as a design 
tool. But there are times when 
you do not want to take a 
chance on intuition to make all 
these design decisions, because 
in the long term if you make a 
mistake, it does not pay. If you 
have more unknown than 
known variables, it is best to 
try to model it and see how it 
performs, before it's committed 
to concrete, steel, and glass." Bl 


For product information, see the 
Manufacturer Credits section on 
page 70. 


walk inside the real thing, and 
it really scales up — it really 
looks the way you see it in the 
model. And if the measure- 
ments are working out well, 
not only does the design work, 
but you know that other people 
can use this methodology to 
analyze other projects in the 
future." 


Summing up this complex 
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Selecting luminaires 


Selecting the luminaires to 
illuminate a hazardous location 
requires special consideration 
because the nature of this indus- 
trial setting is radically different 
from a conventional industrial 
site. Hazardous locations are 
areas with a potential for explo 
sion and fire because of the 
presence of flammable gases 
vapors, or combustible dusts in 
the atmosphere or because of 


for hazardous 
locations 


Robert Zeller 


Robert Zeller is research 
manager with the Holopbane 
division of Manville Sales 


Corporation, Newark, Obio. 


the presence of ignitable fibers 
or flyings 

Hazardous locations may 
result from the normal pro- 
cessing of certain volatile chem 
icals, gases, grains, or the like 
or they may result from the 
accidental failure of storage 
systems for such materials. It is 
also possible that a hazardous 
location may be created when 


volatile solvents or fluids used 


in a normal maintenance rou 
tine vaporize to form an explo 
sive atmosphere 

In each instance, it is essential 
that every precaution be taken 
to guard against ignition of the 
atmosphere. Because luminaires 
generate heat, they can be a 
source of ignition, If the surface 
of a fixture reaches a tempera 
ture that exceeds the ignition 
temperature of the particular 
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gas, vapor, or dust in the atmo- 
sphere, this hot surface could 
trigger an explosion or fire 
Not all hazardous locations 
are the same, and luminaires 
for each must have particular 
features to suit the operating 
conditions peculiar to each 
location. Therefore, it is essen- 
tial to identify the different 
hazardous locations and to 
highlight important characteris- 
tics of the luminaire type best 
suited to the location in ques- 
tion 


Class I Hazardous Locations 
Class I locations are those in 
which flammable gases or 
vapors are or may be present in 
the air in quantities sufficient to 
produce explosive or ignitable 
mixtures, Some examples of 
Class I locations are shown in 
the accompanying table. Class I 
has two divisions 

Division 1. As defined by 
the National Electric Code 
1987 (NFPA 70-1987), a Class I, 
Division 1 location is an area 
"in which ignitable concentra- 
tions of flammable gases or 
vapors exist under normal 
operating conditions." The 
definition also includes situa- 
tions in which gas or vapor 
may exist because of repair or 
maintenance operations, leak 
age, or breakdown or faulty 
operation of equipment or 
processes 

This classification usually 


Class I locations 


| Petroleum refining facilities 

Dip tanks containing flammable or combustible liquids 

Dry cleaning plants 

Petrochemical plants 

Plants manufacturing organic coatings 

Spray finishing areas (residue must be considered) 

| Petroleum dispensing areas 

| Solvent extraction plants 

Plants manufacturing or using pyroxylin (nitrocellulose) type 
| and other plastics (Class II also) 

Locations where inhalation anesthetics are used 

Utility gas plants, operations involving storage and handling 
of liquefied petroleum and natural gas 

Aircraft hangars and fuel servicing areas 


includes interiors of spray 
booths and areas in the vicinity 
of spraying and painting opera- 
tions where volatile flammable 
liquids or liquefied flammable 
gases are transferred from one 
container to another or where 
volatile flammable solvents are 
used; areas where open tanks 
or vats of volatile flammable 
liquids are stored; drying rooms 
or compartments for the evapo- 
ration of flammable solvents; 
locations containing fat and oil 
extraction equipment using 
volatile flammable solvents; 
portions of cleaning and dyeing 


plants where flammable liquids 
are used; gas generator rooms 
and other portions of gas manu 
facturing plants where flamma- 
ble gas may escape; pump 
rooms for flammable gas or for 
volatile flammable liquids; and 
interiors of refrigerators and 
freezers in which volatile flam 
mable materials are stored in 
open, lightly stoppered, or 
easily ruptured containers 

A critical aspect of luminaire 
applications in Class I, Division 
1 locations is the temperature 
on the outside surface of the 
luminaire: the surface tem- 
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perature may not exceed the 
ignition temperature of the 
ever-present gas or vapor. 
Furthermore, should explosion 
or combustion of the gas-air 
mixture take place inside the 
luminaire, it must be contained 
within the unit. Such contain- 
ment is likely to extinguish the 
lamp, but that would have no 
effect on the atmosphere. The 
containment feature must cool 
any gases generated so that, 
should gases escape into the 
gas- or vapor-laden atmosphere, 
they will not cause ignition. 
Because a primary function 
of this luminaire is to withstand 
an explosion, all of its compo- 
nents must have sufficient 
strength and size to accomplish 
this task. Its preponderant size 
and the complexity of the con- 
tainment features make this 
type of fixture relatively expen- 
sive. 
Division 2. A Class I, Divi- 
sion 2 location is an area where 
“volatile flammable liquids or 
flammable gases are handled, 
processed, or used, but in 
which the liquids, vapors, or 
gases will normally be confined 
within closed containers or 
closed systems from which 
they can escape only in case of 
accidental rupture or break- 
down of such containers or 
systems . . . or where concen- 
trations of gases or vapors are 
normally prevented by positive 
mechanical ventilation, but 
become hazardous through 
failure or abnormal operation 
of the ventilating equipment." 
This classification usually 
includes locations which, in 
the judgment of the authority 
having jurisdiction — normally 
the insurance underwriter — 
would become hazardous only 
in case of an accident or of 
some unusual operating condi- 
tion. Factors that help deter- 
mine the classification include 
the quantity of flammable 
material that might escape in 
case of an accident, the ade- 
quacy of ventilating equipment, 
the total area involved, and the 
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Representative sample of a 
UL-listed luminaire for use 
as an explosion-proof unit 
in certain Class I, Division 1 
hazardous locations. 


record of the industry or busi- 
ness with respect to explosions 
or fires 

Since the gases or vapors in 
this type of application will be 
in the atmosphere only if an 
accident occurs, it is vital to 
know the ignition temperature 
of the particular gas or vapor 
and to choose a luminaire on 
which this temperature is not 
exceeded. In most instances, 
the fixture does not have to be 
as substantial as in Class I, 
Division 1 applications. The 
designer can select smaller 
units with more efficient optical 
assemblies. Efficiency is the 
watchword. It pays to look for 
electrical and optical efficien- 
cies as well as installation and 
maintenance efficiencies 


Flour and feed mills 


Pulverized sugar and cocoa packaging and handling areas 
Magnesium and aluminum powder manufacturing facilities 
Some coal preparation plants and coal handling facilities 


Spice grinding plants 


Confectionary manufacturing plants 


Grain elevators and bulk handling facilities 
Magnesium manufacture and storage 
Starch manufacture and storage 
Fireworks manufacture and storage 


Typical UL-listed luminaire 
for use in almost all 
bazardous locations — 
except Class I, Division 1. 


Because a high percentage of 
applications in this category are 
in outdoor environments, 
fixtures must be corrosion- 
resistant. 


Class II Hazardous Locations 
Class II locations are those in 
which combustible dust is 
present. The table lists typical 
applications. Class II is also 
divided into two divisions. 
Division 1. Class II, Division 
1 covers locations in which 
combustible dust is constantly 
present in the atmosphere. As 
defined by the National Electric 
Code 1987, a Class II, Division 
1 location is one where "'com- 
bustible dust is in the air under 
normal operating conditions in 
quantities sufficient to produce 


nic ns 


explosive or ignitable mixtures 
... where mechanical failure or 
abnormal operation of machin- 
ery or equipment might cause 
such explosive or ignitable 
mixtures to be produced, and 
might also provide a source of 
ignition through simultaneous 
failure of electric equipment, 
operation of protection de- 
vices, or from other causes . 

in which combustible dusts of 
an electrically conductive 
nature may be present in haz- 
ardous quantities." 

Some products that produce 
electrically nonconductive 
dusts in their handling and 
processing are grain and grain 
products, pulverized sugar and 
cocoa, dried egg and milk 
powders, pulverized spices, 
starch and pastes, potato and 
wood flour, oil meal from 
beans and seeds, dried hay, and 
other organic materials. The 
risk is that such dusts may 
become combustible during 
processing or handling. 

Dusts containing magnesium 
or aluminum are also very 
hazardous, and extreme caution 
is necessary with these materi- 
als to avoid ignition and explo- 
sion. Electrically conductive 
dusts are those with a resistivity 
less than 10* ohms per centi- 
meter. 

The luminaire used in dust 
applications must satisfy two 
stringent operating require- 
ments. Its surface temperature 
must be controlled, and it must 
meet a no-dust intrusion specifi- 
cation. For example, in metal 
dust installations, the surface 
temperature of the luminaire, 
while coated with a heavy layer 
of dust, must not exceed 200 
degrees Celsius. In grain dust 
conditions, the surface temper- 
ature limit is 165 degrees 
Celsius. 

In order to minimize heat 
build-up, the fixture is re- 
stricted in terms of lamp watt- 
ages. It is vital that the lumi- 
naire provide long-term 
integrity in keeping dust from 
penetrating the interior. This 
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Class III locations 


Woodworking plants 
Textile mills 


Flax producing plants 


Cotton gins and cotton seed mills 


means that the enclosed and 
gasketed fixture must provide a 
tight seal that performs consist- 
ently over a long service life 

Division 2. Class II, Division 
2 locations involve areas where 
"combustible dust is not nor- 
mally in the air in quantities 
sufficient to produce explosive 
or ignitable mixtures, and dust 
accumulations are normally 
insufficient to interfere with 
the normal operation of electri- 
cal equipment or other appa- 
ratus, but combustible dust 
may be in suspension in the air 
as a result of infrequent mal- 
functioning of handling or 
processing equipment and 
dust accumulations resulting 
therefrom . . . may be ignitable 
by abnormal operation or 
failure of electrical equipment." 

Although dust is not present 
all the time, but only as a result 
of an accident or malfunction 
the luminaires used for this 


category are nevertheless simi- 
lar to those recommended for 
Class II, Division 1 applications 


Class III Locations 
Class III locations are deemed 
hazardous because of the pres- 
ence of easily ignitable sub- 
stances in the atmosphere — in 
this instance, fibers or flyings 
The distinction, however, is 
that the fibers and flyings are 
unlikely to be in suspension in 
the air in quantities sufficient to 
produce ignitable mixtures 
Examples of Class III hazardous 
locations are listed in the table 
Class III locations are subdi- 
vided into two divisions 

Division 1. Class III, Divi- 
sion 1 includes locations "in 
which easily ignitable fibers or 
materials producing combusti- 
ble flyings are handled, manu- 
factured, or used 

Division 2. Class III, Divi- 
sion 2 incorporates areas where 


"easily ignitable fibers are 
stored or handled.” Easily 
ignitable fibers and flyings 
include rayon, cotton (includ- 
ing cotton linters and cotton 
waste), sisal or henequen, istle, 
jute, hemp, tow, cocoa fiber, 
oakum, baled waste kapok, 
Spanish moss, excelsior, saw- 
dust, wood chips, and other 
materials of similar nature 

Although the risk is less 
pronounced in Class III loca- 
tions, the luminaires used must 
meet the requirements specified 
for some Class II locations 
Surface temperatures must not 
exceed 165 degrees Celsius 
and the fixture must be de- 
signed to totally exclude fibers 
or flyings from the inside of the 
enclosure 


Other Considerations 
Ambient temperature is another 
important factor to consider in 
selecting lighting fixtures for 
hazardous applications. The 
main concern is the maximum 
temperature developed under 
normal operating conditions 

To comply with temperature 
requirements established by the 
National Electrical Code, Un- 
derwriters Laboratories re- 


quires all hazardous indoor 
lighting fixtures to be tested 
and listed for use at 40 degrees 
Celsius ambient temperature 
But all industrial applications 
are not necessarily in the under 
40 degrees Celsius ambient 
range 

Consequently, many lumi 
naire manufacturers list their 
fixtures for use at the highest 
ambient temperature possible 
Therefore, if a particular opera- 
tion has an ambient tempera- 
ture of 60 degrees Celsius, it 
would be possible to select a 
lower wattage fixture if the 
maximum operating tempera- 
ture as listed at this higher 
ambient temperature does not 
exceed the ignition temperature 
of that atmosphere 

These broad guidelines are 
intended as only an introduc- 
tion, of course. Designers who 
are faced with a hazardous 
location lighting problem may 
need to work with a consul- 
tant. li 
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Historical railroad stations are 
popular renovation projects. In 
recent decades, the time be 
tween train whistles has 
stretched from minutes to 
hours to days, and many beauti 
ful old train stations have been 
converted to other uses — to 
restaurants, shopping malls 
and even a lighting showroom 

Passengers still meet trains at 
the historic station in Jenkin- 
town, Pennsylvania, but most 
of the building has been trans- 
formed into a full-service res- 
taurant. It may, in fact, be the 
only full-service restaurant 
operating in a functioning U.S 
railroad station 


Project: Greenwood Grille 
Location: Jenkintown 
Pennsylvania 

Client: Skip DiMarco 

Interior Designer: The Hillier 
Group Interiors 

Lighting Consultant: Grenald 
Associates, Philadelphia 
Consulting Engineer: Dawson 
Engineering, Inc., Fairless Hills 
Pennsylvania 

Photos: Mark Ross Photograph: 
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Programmed lighting 


important 
ingredient in 
restaurant 
Barbara Hillier 


Barbara Hillier is managing 
principal of Hillier Interiors, a 
studio of The Hillier Group 
architects, Princeton, Neu 


Jersey. 


The station was designed by 
Philadelphia architect Horace 
Traumbauer and, when it was 
built in 1931, had a large wait- 
ing area, a ticket office, anda 


baggage handling area, Now 
the waiting room is a restau- 
rant; the old ticket area ha: 
new stairway, lobby, and space 


for a headwaiter's desk; and the 


former baggage area houses an 
open kitchen. A 3000-square 
foot addition under the train 


platform canopy has a glass and 
wood exterior; it houses a bar 
anda gourmet take-out serv ice 
— The Market at Greenwood 
Grille 


Restaurant Lighting 

Lighting is the most important 
ingredient in restaurant design; 
it sets the stage for the menu 
and the dining mode for pa- 
trons. Well-designed restaurant 
lighting is flexible, appropriate 


Two massive chandeliers in the dining room provide diffused fluorescent lighting and 
contribute to the room's indirect lighting 


Small, low-voltage tube lights are routed into the underside 
of the mahogany rails in the main dining room 


for both daytime and nighttime 
dining. It takes into consider- 
ation not merely illumination 
levels but also the colors, mate- 
rials, textures, and scale of the 
space illuminated 

Illuminating a restaurant in a 
historic structure involves 
multiple challenges. It is essen- 
tial that the designer compre- 
hend and appreciate the archi- 
tecture's original function 
while restoring the building's 
vitality. The designer must seek 
balance — between new and 
old, hard and soft, cool and 
warm 

The challenge at Greenwood 
Grille was to strengthen and 
reinforce the lighting already at 
work in the space. One way to 


do that was to recreate at night 
a glow similar to that provided 
by four dormer windows 
which throw rich daylight onto 
the ceiling 

Another goal was social 
lighting, to shed a warm glow 
on people's faces, Achieving 
the lighting goals for this 
project required using a variety 
of lighting techniques that take 
into consideration the variety 
of hard surfaces in the building 
— stone walls, a high barrel 
vault ceiling, and a slate floor. 


Main Dining Room 
Two massive chandeliers, 
designed and built by Ray King, 
dominate the decorative light- 
ing visible in the dining room 
The four rings of frosted green 
glass are separated by sheet 
metal, in which 1-inch holes 
have been plugged with glass 
In addition to providing dif- 
fused fluorescent light through 
its glass, the chandelier contrib- 
utes to the room's indirect 
lighting 

Four 500-watt quartz fixtures 
are built into the top part of 
each chandelier, They are 
aimed down into the luminaire 
to reflect off its white finish 
inside, Both the fluorescent 
sources and the quartz fixtures 
are controlled from the central 
dimming system 

Indirect lighting in the main 
dining room is augmented by 
four dormer-mounted quartz 
lights, which have shallow 
reflectors that can throw light 
10 to 12 feet. Simple sconces 
accent stone and wooden wall 
surfaces, their shape subtly 
echoing the massive cones of 
the chandeliers. Mahogany 
railings surround the raised 
seating area in the main dining 
room. Small, low-voltage tube 
lights, routed into the underside 
of each railing, enhance the 
luster and texture of the railings 
below 


A colorful feature of the 
Space is a stained glass window 
between the main dining room 
and the entry lobby. The semi- 
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opaque artwork is backlit by 
four low-voltage adjustable 
downlights. Each 12-volt lamp 
uses a 75-watt MR16 lamp. The 
window lighting gives arriving 


patrons a glimpse of the busy 
dining room behind the glass 
but diners can enjoy their meals 
undisturbed by onlookers 
Accenting the wall above 


that window, where the train 
station clock once stood, is à 
weathered-copper-colored 
disk backlit by two incandes 


cent lamps 


Bar and Market 

In the 3000-square-foot addi 
tion to the building, an existing 
stone wall forms the back wall 
of the bar; it was washed with 
light to heighten its texture and 
add warmth. A single row of 
low-voltage adjustable dowr 
lights in the dropped ceiling 
uses 12-volt, 50-watt quartz 
lamps controlled from the 
central dimmer system. These 


downlights were chosen to 
create sparkle on the black 
anite bar surface. Lamps at 


g 
cither end of the bar are primar 
ily decorative, but also prov ide 
social lighting 

A two-track system was 
designed for The Market at 
Greenwood Grille to highlight 
each display area in the room 
Incandescent fixtures mounted 
on movable tracks provide the 
versatility and flexibility 
needed for accent and shelf 
lighting in this space. Area 
lights are a combination of 
pendants and track lighting 


Exterior Lighting 

The Jenkintown station is 
below street level, so approach 
ing passersby may see only its 
highly articulated roof. In 
order to use that roof as a bea 
con and create awareness of 
the restaurant's presence, high 
pressure sodium lamps were 
placed at the gable ends and 
crotches. The result is a strong 
geometric pattern of textured 


gray triangles in sharp contrast 


to areas of darkness 
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Main dining room 


————— 


Simple sconces accent stone and wooden wall surfaces 


Exterior lighting also empha- 
sizes the station sign. Like the 
interior lighting, the exterior 
system can be controlled from 
the central dimming system 


Dimmer System 
For central control of all light 


ing in the restaurant, a program- 


mable architectural lighting 
dimmer system was chosen. It 
allows the user to control the 
lighting from one master sta- 
tion. The restaurant is divided 
into four areas, each of which 
has a number of preset lighting 
scenes 

The largest control area 
includes the lobby, bar, kitchen 
main dining room, and small 
dining rooms. At a preset-only 
station, the headwaiter can 
choose from eight preset light- 
ing scenes. A ninth scene 
controlled from the master 
station only. provides localized 


walk-through switching 

The manager of The Market 
specialty take-out area can 
choose from four preset scenes 
at a local control station that 
has a manual override. From 
the master station, there is a 
choice of eight programmable 
preset scenes and localized 
walk-through switching 

The only local control in the 
third area, the private dining 
room downstairs, is a manual 
override station. The master 
station controls eight preset 
scenes for this area, and the 
ninth scene is for walk-through 
Control of the building's exte- 
rior lighting is possible only 
from the master station, where 
nine programmable preset 
scenes are available 

Scene changes for all areas 
can be fully automated by using 
the seven-day programmable 
time clock, which can also be 
used to set fade rates. The 
master station can lock out any 
local station. When manual 
override is permitted, it can be 
used to select a preset scene 
without disrupting the time 
clock programming. The dim- 
mer system also has two addi- 
tional lighting scenes built in: a 
master clean-up and a master 
blackout, both with adjustable 
fade rates 

The Jenkintown station 
exemplifies a building renova- 
tion that respects and enhances 
the original architecture while 
making use of the latest technol- 
ogy to put the building to a 
new use. W 


For product information, see tbe 
Manufacturer Credits section on 


page 70. 
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Light without heat 


The use of daylighting for 
building illumination is experi- 
encing a renaissance in architec 
tural design. Last fall's Interna- 
tional Daylighting Conference 
in Long Beach, California, 
attracted more than 300 archi- 
tects, engineers, and research- 
ers. The benefits of daylighting 
have been well documented 
and include lower energy costs 
(from reduced electric lighting 
and the resulting air condition- 
ing savings), improved worker 
satisfaction and productivity 
and enhanced aesthetics 
Unfortunately, the most 
common material for window 


openings — glass — has intrinsi- 


cally poor energy performance 
Although it fulfills the basic 
requirement of good light 
transmission, ordinary clear 
glass is highly transparent to 


gain — glazing 


witha 
difference 


Bradley J. Davids, PE 


Bradley Davids is director of 
marketing with Soutbwall 
Technologies Inc., Palo Alto. 
California 


solar heat. To prevent excessive 


heat gain in a building, archi 
tects often turn to dark tinted 
or reflective glass. The use of 
tinted or reflective glass for 
daylighting applications is self- 
defeating, however; it blocks 


useful daylight along with heat 
An ideal glazing material 

would be highly transparent to 

light, the part of the sun's 


energy to which the human eye 


is sensitive. At the same time 
that ideal material would block 
the rest of the solar spectrum, 
the components of solar energy 
with no lighting value. In addi- 
tion, the glazing would have 
insulation performance suffi- 
cient to minimize drafts and 
discomfort near windows 
during cold weather and to 
control heat loss or gain caused 
by differences between inside 
and outside temperatures. 

A new generation of glazing 
products has been designed 
with these objectives in mind 
It incorporates the latest tech- 
nology in vacuum-deposited 
thin-film coatings 


A vacuum coating chamber used in the manufacture of lou emissivity glass. 
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Clear Solar Shading 
A major breakthrough in im- 
proved glazing performance 
occurred in 1981, when the first 
low-emissivity coating was 
used in an insulating glass 
system. This type of coating, 
often called /ow-e, consists of 
very thin layers of metals and/ 
or oxides designed to transmit 
light while reflecting radiant 
heat 

The first low-e coating used 
in windows in the United States 
was deposited on a thin, clear 
polyester film and suspended 
tightly between the panes of a 
double-pane window. By 1983 
most major U.S. glass manufac- 
turers were offering similar 
low-emissivity coatings, depos 
ited directly onto the glass 

These first-generation low-e 
coatings were designed to 


FAIRCE 


improve the insulation perform- 


ance of double-pane windows, 
and they reduced heat loss 
through double-pane glass by 
30 percent to 50 percent, They 
were not intended to block 
solar heat gain, however, and 
that is desirable in most com- 
mercial daylighting applica- 
tions. As a result, the improved 
double-pane glass was used 
primarily in northern residen- 
tial buildings, where winter 
solar heat gain is often a benefit, 
and air-conditioning costs are 
little problem 

A new type of low-e glazing 
was recently introduced. The 
new glazing is specifically 
designed for commercial appli- 
cations where high daylight 
transmittance, low solar heat 
transmittance, and high insula- 
tion value are all important. It 
takes advantage of the fact that 
more than half of the sun’s total 
energy is invisible, near- 
infrared and ultraviolet radia- 
tion 

These selectively transmit- 
ting glazings can transmit more 
than 50 percent of the sun's 
light while blocking more than 
90 percent of the sun's invisible 
heat, providing clear shading. 
For the first time, a glazing 
product can provide high levels 
of daylight without excessive 
solar heat gain. By using these 
new glazings, daylighting 
designers can achieve ample 
solar control without needing 
to resort to dark tinted or 
reflective glass 


Comparing Glazing Options 
When evaluating the daylight- 
ing performance of various 
glazing types, designers should 
look at two critical perform- 
ance indicators: the daylight 
transmittance (Tv) and the 
shading coefficient (SC). Quite 
simply, the daylight transmit- 
tance figure measures light 
admitted through the glazing; 
the shading coefficient mea- 
sures total solar heat trans- 
mitted. 

Recently, a third performance 


Glazing selection factors 
Luminous 
% Daylight Shading Efficacy 

Transmittance Coefficient Constant 
Glass Type (Tv) (SC) (Ke) R-Value 
Clear single-pane 89 0.95 0.94 0.9 
Clear double-pane 80 0.82 0.98 2.0 
Black single-pane 14 0.65 0.22 0.9 
Bronze double-pane 47 0.57 0.82 2.0 
Reflective double-pane 19 0.34 0.56 2.0 
Selective clear low-e 54 0.48 1.13 4.5 


indicator has been suggested: 
the ratio of these two values, 
called the luminous efficacy 
constant, or Ke (Ke = Tv + SC) 
This light-to-heat ratio is an 
effective one-number measure 
that can be used to compare the 
energy performance of glazings 
in daylighting applications 

The performance of several 
popular glazing options is 
shown in the accompanying 
table, which displays the three 
indicators discussed above; the 
insulation rating, using the 
familiar R-value scale, is also 
shown. For most daylighting 
applications without skylights, 
the daylight transmittance 
should be above 50 percent. 
Below this level, building 
occupants tend to be aware of 
the tint, and the electric lighting 
reduction potential is signifi- 
cantly reduced 


Selecting Glazing 
The final glazing selection must 
take into account many factors, 
including window orientation, 
climate, building interactions 
(overhangs and wingwalls, for 
example), and aesthetics from 
both inside and outside the 
building. If daylighting is a 
major objective, the luminous 
efficacy constant for the glazing 
selected should be as high as 
possible, balancing the benefits 
of high light transmission with 
the liabilities of solar heat gain 
The proposed American 
national standard for energy- 
efficient design of new com- 
mercial buildings (ANSI/ 


z 
z 


ASHRAE/IES 90. IP) will grant 
"extra credit” for daylighting 
designs that use glazings with a 
daylight transmittance greater 
than their shading coefficient, 
that is, a Ke greater than 1. By 
specifying such glazings as part 
of a daylighting design, design- 


Westside Pavilion shopping m 


ers can increase window areas 
above the proposed allowable 
limits in the standard. 

Although these new glazing 
options may increase the first 
cost of the windows, reduced 
costs for heating, ventilating, 
and air conditioning equipment 


nall, Los Angeles. 
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often result in overall first-cost 
savings for the total building 
design. Studies recently com- 
pleted by Lawrence Berkeley 
Laboratory's windows and 
daylighting group show that 
going from a glazing with Ke = 
0.5 to one of Ke = 1.5 could 
cut the required size for a build- 
ing's air conditioning chiller 
system by as much as 40 per- 
cent 

A complete analysis of glazing 
options for a daylighting appli- 
cation should consider all four 
of the parameters discussed 
earlier (Tv, SC, Ke, and R-value) 
and their combined effect on 
the energy consumption pattern 
of the building. In cold climates 
especially, the insulation per- 
formance of the glass (R-value) 
and its effect on heating costs, 
thermal comfort, and interior 
glass surface condensation 
deserve attention 


Case Studies 
In January 1987, Bristol-Meyers 
Company opened a new re- 
search headquarters building in 
Wallingford, Connecticut, that 
has 23,000 square feet of selec- 
tively transmitting low- 
emissivity glazing. The glazing 
product used for the building 
— clear double-pane glass with 
a selectively transmitting film 
suspended between the panes 
— has a daylight transmittance 
of 46 percent, a shading coeffi- 
cient of 0.40 (Ke = 1.15), and 
an R-value of 4.5. This outstand- 
ing combination of perform- 
ance parameters made it possi- 
ble for the architects, the 
Stubbins Associates, to use 
much more glass than would 
otherwise be practical. There- 
fore, Bristol-Meyers scientists 
and technicians have the oppor- 
tunity to conduct pharmaceuti- 
cal research in laboratories and 
offices illuminated by daylight. 
Across the continent, the 
dramatic Westside Pavilion 
shopping mall in Los Angeles is 
topped by a 550-foot-long 
barrel-vault skylight containing 
24,000 square feet of selectively 


transmitting low-emissivity 
insulating glass. Open since 
mid-1985, the project com- 
bined gray-tinted glass with the 
same selectively transmitting 
suspended film as was used in 
the Bristol-Meyers project. The 
pavilion architects, the Jerde 
Partnership, chose the new 
glazing for the skylight because 
it provides the same solar 
control as common reflective 
glass, but transmits more than 
twice as much light 


Looking Ahead 
Although the number of glazing 
options available to the building 
designers has increased dramati- 
cally over the past five years, 
even more innovations in 
glazing materials are emerging 
from the laboratory. The most 
exciting of these may be elec- 
trochromic, or switchable 
glazings, which could be 
changed from clear to dark by 
applying a voltage across a 
special coating on the glass. 
With this system, windows 
could be connected to the 
building's thermostat and 
lighting circuits and could be 
computer-controlled for opti- 
mal energy and lighting effi- 
ciency. Although these glazing 
products probably will not be 
available for buildings before 
the early 1990s, Nissan Motors 
has already incorporated an 
electrochromic sunroof into a 
prototype car that could be 
released by 1989 

Together, the glazing materi- 
als now available and those 
under development for the 
future mean that windows will 
no longer be seen as energy 
liabilities, but as active compo- 
nents of an integrated building 
envelope. These new materials 
for window openings let day- 
lighting designers increase their 
focus on design, and deempha- 
size the focus on energy con- 
cerns. W 


“The Latest in Lighting Today,” a 
90-minute session at Lighting 
World 5, featured a selection of 
26 new products exhibited at the 
show. A panel representing the 
International Association of 
Lighting Designers, the Illuminat- 
ing Engineering Society of North 
America, and the New York 
Section Illuminating Engineering 
Society selected the lamps, fix- 
tures, and controls from a group 
of about 70 submissions. Jeffrey 
A. Milham, recipient of the New 
York Designers Lighting Forum's 
Honor Award, chaired the presen- 
tation and slide show. 

Alanod USA Inc. (Dallas, Texas) 
presented a new reflector sheet 
material designed to reduce 
iridescence. The Cross Blade 
configuration also offers perform- 
ance characteristics similar to 
those of parabolic louvers. 

Alkco (Franklin Park, Illinois) 
introduced Recessed-Trak, an 
accent track lighting system in 
which both track and fixtures are 
totally recessed above the ceiling. 
Its MR16 track lamp holders can 
be adjusted from 0 to 40 degrees 
from vertical and can be rotated 
380 degrees. 

The HID 1600 emergency 
lighting system from the Bodine 
Company (Collierville, Tennessee) 
allows high intensity discharge 
lamps to be used for both normal 
and emergency illumination. 
Power to lamps is present continu- 
ously, so emergency operation 
can begin without transfer time. 

BWF Offermann, Zeiler, Sch- 
mid & Co. KG (Offingen, West 
Germany) manufactures fluted 
acrylic rods with clear holes 
throughout the length of the rod. 
This material can be used in 
conjunction with low-voltage 
lamps to create luminous products 
such as handrails. 

CPI Concrete Products (Mem- 
phis, Tennessee) has developed a 
concrete color-impregnation 
system for prestressed concrete 
poles. Seven solid and seven 
exposed aggregate colors are 
standard choices. 
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CSL Lighting, Inc. (Los Angeles) 
presented the FP400, a framing 
projector that custom frames 
objects regardless of shape. The 
projector uses an MR11 lamp and 
is compatible with most track 
systems. 

The Magic Wand 3 from Edison 
Price, Inc. (New York City) is a 
compact low-voltage track lumi- 
naire that adjusts a full 360 degrees 
vertically and horizontally. 

Electronic Ballast Technology. 
Inc. (Torrance, California) dis- 
played a miniature solid-state, 
high-frequency fluorescent ballast 
The ballast is available for one- 
and two-lamp configurations of 
T8, T12, and T4/TS lamps from 
25 to 45 watts 

Harry Gitlin, Inc. (New York 
City) has introduced No-Trans, a 
method of low-voltage series 
wiring that allows a circuit to 
remain functioning when a lamp 
fails. The other lamps burn at 
reduced intensity, which alerts 
the user and protects the remain- 
ing bulbs with reduced voltage 

GTE Products Corp. (Danvers, 
Massachusetts) demonstrated the 
Designer 16, a new tungsten 
halogen reflector lamp with a 
precisely molded ceramic reflec- 
tor. The 55- and 75-watt lamps 
are available with narrow spot 
and narrow flood beam patterns. 

The MODE system from Kesser 
Electronics International, Inc. 
(Troy, Michigan) uses a personal 
computer to operate a surveillance 
and security system. Functions 
include light usage and occupancy 
monitoring, equipment and 
personnel tracking, and detection 
of traffic patterns and intrusion. 

Lighting Technologies (Boulder, 
Colorado) demonstrated Lumen- 
Micro, a lighting analysis software 
package for personal computers. 
The color option generates per- 
spective images of rooms, show- 
ing the effects of lighting equip- 
ment within a space. 

The Super Beamer from Lighto- 
lier, Inc. (Secaucus, New Jersey) 
uses its own built-in reflector and 
a 75-watt miniature tungsten 


halogen lamp to generate a well- 
defined beam of light. Users can 
adjust beam patterns from 6 to 18 
degrees by turning a knob on the 
fixture. 

Litecontrol (Hansen, Massachu- 
setts) showed its LCI indirect 
lighting luminaire, which can be 
used with ceilings as low as 8'/2 
feet. When pendant-mounted 
with the bottom of a fixture 12 
inches from the ceiling, the lumi- 
naire provides a wide lateral 
spread while minimizing output 
directly above. 

Trucool from Lucifer Lighting 
Company (Miami, Florida) is an 
air-cooled low-voltage halogen 
showcase reflector that can 
achieve a 6-degree difference 
between case interior and exterior 
ambient temperatures 

Orgatec Lighting, Inc. (San Jose, 
California) can incorporate a 
wireless switching control device 
into its Orgalite and Platypus 
indirect high intensity discharge 
luminaires. The movable fixtures 
can then be remote controlled, 
individually or in groups, without 
secondary wiring. 

Osram Corporation (Newburgh, 
New York) presented the HQI-T 
family of single-ended, bipin 
metal halide lamps. The compact, 
universal burning sources have a 
color temperature of 3000K and a 
color rendering index of 81. The 
three lamps in the series are 35, 
70, and 150 watts. 

Mighty Arc II from Phoebus 
Manufacturing (San Francisco, 
California) is a narrow beam, 
high-output follow spot designed 
for concert and stage lighting. It 
has a telephoto configuration and 
an automatic zoom system 

Prescolite Controls (Carrollton, 
Texas) introduced Horizon, a 
complete line of thin-profile wall- 
box dimmers that allow full range 
dimming and power control of 
the same load from up to five 
different stations. 

Sentry-Lite (Rockville Centre, 
New York) announced the Sentry- 
Cycle diagnostic system, which 
provides continuous automatic 


monitoring and display of critical 
emergency lighting functions. 
The company is incorporating the 
feature into all new fixture 
models 

Siltron Illumination Inc. (Cuca- 
monga, California) showed deco- 
rative emergency lighting sconces 
equipped with both high power 
factor ballasts and emergency 
battery packs 

Starfire Lighting Inc. (Jersey 
City, New Jersey) demonstrated 
Techtrack MR11, a miniature 
aluminum housing that holds 
adjustable MR 11 lamps. It is 
available in a variety of lengths 
with universal corner connectors 
A printed circuit board in each 
track reduces internal wiring. 

Arcstream from Thorn Lighting 
Limited (Enfield, Middlesex, 
England) is a compact metal 
halide light source for display 
lighting. The single-ended iodide 
lamp has a highly compact arc for 
precision optical control. It is 
available in 35-, 70-, and 150-watt 
models. 

Thunderbolt Electronics Com- 
pany, Inc. (Bound Brook, New 


Jersey) showed the Saver elec- 


tronic ballast, an air-circulating 
electronic fluorescent ballast 
using all unpotted components 
The ballast and two F40 T12 
lamps consume less than 60 
watts. 

Union Metal Corp. (Canton, 
Ohio) demonstrated the Abacus 
system, a hinge-based assembly 
that uses a hydraulic system to 
raise and lower light poles for 
maintenance. 

Venture Lighting International 
(Cleveland, Ohio) presented an 
instant restart metal halide lamp 
that relights instantaneously with 
the use of a switchable fixture and 
power supply. It is particularly 
applicable in sports lighting and 
industrial situations. I 
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The Daylighting 
Department 


To understand window day- 
lighting strategies, it is worth- 
while first to examine the effect 
of a plain window. The illumi- 
nation — as shown in last 
month's column — is greatest 
just inside the window and 
rapidly drops off to unaccept- 
able levels. The view of the sky 
is often a source of direct glare, 
and direct sunlight entering the 
window creates both excessive 
brightness ratios and summer- 
time overheating. 

To overcome the negative 
characteristics of ordinary 
windows, designers should 
keep in mind several strategies 
— which are the subject of this 
month's column. Place win- 
dows high on the wall, widely 
distributed and of optimum 
area. Reflect daylight off the 
ceiling for deeper and more 
uniform light distribution 
Place windows on more than 
one wall when possible. Use sill 
and overhead reflectors to 
project light deep into rooms. 
Place windows adjacent to 
interior walls. Shade direct sun; 
but do not shade day light, filter 
it. Use movable shades. And, 
splay walls to reduce the con- 
trast between windows and 
walls. 


Various design 
strategies can 
overcome tbe 
negative 
characteristics of 
ordinary windows. 


Widely Distributed Windows 
Windows should be high on the 
wall, widely distributed, and of 
optimum area. Daylight pene- 
trates farther into a space in 
proportion to the mounting 
height of the window. When- 
ever possible, ceiling heights 
should be raised so that win- 
dows can be mounted higher 
on the wall. 

Daylight is more uniformly 
distributed in a space when it 
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comes from more than one 
window. Le Corbusier, and 
other architects, often used 
ribbon windows for this reason 

Window areas should rarely 
exceed 20 percent of the floor 
area. Above that percentage. an 
excess of light contributes to 
summer overheating — and to 
excessive year-round heat gains 
and losses — due to conduction 
through the glazing. Reflectors 
and diffusers permit small 
window areas to collect large 
amounts of daylight 


Reflecting Daylight 
Reflect daylight off the ceiling 
for deeper, more uniform light 
distribution. There are various 
ways to project light onto the 
ceiling. In one-story buildings, 
light-colored patios, walkways, 
or roads can reflect a significant 
amount of light to the ceiling. 
In multistory buildings, parts of 
the structure can be used to 
reflect light indoors 

Wide window sills or light 
shelves can be quite effective 
Light shelves are most often 


Wide window sills can be used as light shelves to reflect light 


deep into a building interior. 


Light shelves are usually placed above eye level to prevent 


glare from the top of the shelf. 


autt, 


Light shelves act as overhangs for the view window's beneath; 
louvers can be used to avoid glare caused by the glazing 


above the light shelf. 


placed above eye level to avoid 
glare off their top surfaces. Any 
glazing used below the light 
shelf will be mainly for view 
The light shelf acts as an over- 
hang for this lower glazing to 
prevent direct sunlight from 
entering and creating puddles 


of sunlight; the overhang also 
reduces glare by blocking the 
view of the bright sky. Glare 
from the upper window can be 
controlled by louvers. 

One of the most effective 
strategies for reflecting light 
onto the ceiling is an indoor 


Glass 


Glass 


Ninth floor 


Computer- 
controlled 
louvers 


Removable grille 
section for 
motor access 


Glass 


First floor 


Motorized 


The Hooker Office Building, Niagara Falls, New York, uses 
computer-controlled louvers to regulate the light and beat 
entering the building. 


[| 


Both concave and convex specular reflectors can be used to 
distribute daylight over a wide area of the ceiling. 


Fc EE] 


Bilateral lighting is usually preferable to unilateral lighting. 


venetian blind or a similar 
outdoor louver system. Dirt 
accumulation is the venetian 
blind's main drawback; that 
drawback can be largely over- 
come by sandwiching the blind 
between two layers of glass 
Miniature slats can reduce the 
annoying figure/background 
confusion that occurs when a 
view is interrupted by venetian 
blinds. Dynamic systems, such 
as venetian blinds, are much 
more effective than static sys- 
tems because they can better 
respond to varying conditions 
of daylight and sunlight. 

The Hooker Office Building 
in Niagara Falls, New York 
(1981), is covered by two glass 
skins that create a 4-foot air 
space in which horizontal 
louvers have been placed. 
These white louvers are auto- 
matically rotated to control the 
daylight entering the building. 
Direct sunlight is always inter- 
cepted and reflected to the 
ceiling. For insulation, the 
louvers rotate into a closed 
position at night. 

The ceiling should always be 
a diffuse reflector, but any 
device that reflects light onto 
the ceiling could have a specu- 
lar finish to maximize the depth 
of sunlight penetration. The 
light shelf figures were drawn 
as if the reflectors were specular 
in nature. This was done partly 
out of convenience, because 
multiple diffuse reflections are 


very hard to represent graphi- 
cally. Unless a drawing is specif- 
ically labeled, it cannot be 
assumed that the reflector is 
specular. 


Specular reflectors 
often cast 
excessively bright 
patches of sunlight 
on the ceiling. 


A disadvantage of specular 
reflectors is that they often cast 
excessively bright patches of 
sunlight on the ceiling. Curved 
specular reflectors minimize 
that problem by spreading 
sunlight over a large part of the 
ceiling. Matte reflectors, on the 
other hand, create very even 
light distribution; sometimes 
they also provide sufficient 
penetration into the space. 
Model studies are a good way 
to determine whether to use 
specular or diffuse reflectors. 


Placement and Projection 
Whenever possible, avoid 
unilateral lighting (windows on 
only one wall). Instead, use 
bilateral lighting (windows on 
two walls) for much better light 
distribution and reduced glare. 
Windows on adjacent walls are 
particularly effective in reduc- 
ing glare. The windows in each 
wall illuminate the adjacent 


Architectural Lighting. June 1987 4l 


reflectance values. 


wall and thus reduce the con- 
trast between each window 
and its surrounding wall 

Project light deep into rooms 
by using sill and overhead 
reflectors. Gunnar Birkerts’ 
design for the IBM Regional 
Office in Southfield, Michigan, 
uses a specular metal reflector 
at the sill to project light to a 
semigloss reflector above the 
window. This solution allowed 
Birkerts to use a rather small 
window area to give seated 
workers a view while project- 
ing daylight into the interior of 
the building. Although the 
curved reflectors were designed 
to maximize the light distribu- 
tion, flat surfaces would also 
work 

Place windows adjacent to 
interior walls, The interior 
walls adjacent to windows act 
as low-brightness reflectors, 
which reduces the overly strong 
directionality of daylight. Glare 
from the window is also re- 
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Light distribution and quality are improved by reflections 
off side walls 


Large horizontal overhangs block too much light unless both 
tbe ground and the underside of the overbang have high 


duced because of the reduced 
contrast between the window 
and the bright side wall and 
slightly brighter front wall, 
which receives light reflected 
from the side walls 


Shading and Filtering 

Shade direct sun but not day- 
light. Unless direct sunlight can 
be diffused by reflecting it up 
to the ceiling, it should be kept 
out of the building. If a large 
solid horizontal overhang is 
used, its underside should be 
painted white to reflect ground 
light 


Shade direct sun but 
not daylight. 


Vertical or horizontal louvers 
painted white are a good 
choice; they block direct sun- 
light, yet reflect diffused sun- 
light. On a clear sunny day, 


Horizontal louvers block direct sunlight but allow some 
diffused light to enter the windows. 


A vertical panel can block direct sunlight while reflecting 


diffuse skylight 


however, these louvers can 
become uncomfortably bright 
A vertical panel in front of the 
window can block direct sun- 
light while reflecting diffuse 
sky light into the window 
Physical models can be used 
to determine how well various 
devices admit high-quality 
daylight while shading direct 
sunlight. In some spaces where 
visual tasks are not critical — 
such as lobbies, lounges, and 
living rooms — some direct 
sunlight may be welcome for 


its visual and psychological 
benefits, especially in winter. 

Sunlight can be filtered and 
softened by trees or by such 
devices as trellises and screens 
Translucent glazing, however, 
or very light drapes or shades, 
can make a direct glare problem 
much worse. Although they 
diffuse direct sunlight, they 
often become, in the process, 
excessively bright sources of 
light 

A dynamic environment calls 
for a dynamic response; use 


Sharp edge Rounded edge Splayed edge 


Sunlight can be filtered and softened by trees or by such Excessive contrast between a window and a wall can be 
devices as trellises and screens minimized by splaying or rounding the inside edges. 


movable shades. Variations in can respond to these extreme son Office Building in Sacra- when the adjacent walls are not 
daylighting are especially pro- conditions mento, California, makes very dark in comparison to the 
nounced on east and west To reduce heat gain, the effective use of exterior fabric window. Splayed or rounded 
exposures, which receive shade or curtain should be shades edges create a transition of 
diffused light for half the day highly reflecting, and shading Splay walls to reduce contrast brightness that is more comfort- 
and direct sunshine the other is much more effective if placed between windows and walls able to the eye. W 

half, Movable shades or curtains outside the glazing. The Bate Windows create less glare 
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The Parts 
Department 


The ballast is that vital compo- 
nent of a fluorescent fixture 
that starts and operates the 
lamp. It has three functions: it 
heats the lamp's electrodes 
with a controlled amount of 
electrical current, it provides 
the voltage necessary to start 
the arc between the electrodes, 
and it acts as an impedance that 
limits the current to the values 
set by the lamp manufacturer. 
The ballast provides a much 
greater charge than normal 
current to start the arc. Once 
the arc is established, the impe- 
dance (resistance) of the lamp is 
very low, and the ballast must 
reduce the flow of energy to 
the lamp to prevent its destruc- 
tion 

Ballasts are designed to meet 
the operating requirements of a 
specific lamp type. For the 
optimum performance of both 
components, compatibility of 
ballast and lamp helps ensure 
expected light output and 
longevity. The three basic types 
of ballasts for fluorescent fix- 
tures are core-and-coil, elec- 
tronic, and reactance 


Ballast and lamp 
compatibility belps 
ensure expected 
light output and 
longevity. 


Core-and-Coil Ballasts 

The core-and-coil line- 
frequency ballast is the most 
frequently used. It has a core of 
laminated-steel transformer 
plates and a coil of insulated 
copper windings. Windings are 
coupled together to transform 
voltage and to limit current. In 
some ballasts, capacitors regu- 
late line current, providing 
power factor correction. A 
resetting thermal device discon- 
nects the ballast if it overheats, 
as specified by the Class P 
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requirement of the National 
Electrical Code. 

The assembly of components 
is impregnated with a noncon- 
ducting material for electrical 
insulation and heat dissipation 
With wire leads attached, it is 
placed in a steel case, which is 
then filled with a potting mate- 
rial such as hot asphalt. The 
potting material completely 
surrounds the assembly, reduc- 
ing noise and vibration caused 
by the case 

The energy-saver ballast is a 
more efficient version of the 
standard core-and-coil ballast 
Better core materials, more 
copper windings, and improved 
design reduce internal losses 
of wasted energy, which pro- 
duces no light. The energy 
saver uses less energy to operate 
lamps, and its cooler operating 
temperatures provide greater 
longevity. 


Electronic Ballasts 

The high-frequency electronic 

ballast uses electronic circuitry 
to convert 60-hertz line current 


to a high-frequency current, 20 
kilohertz or higher. At that 
frequency, fluorescent lamps 
operate more efficiently. The 
electronic ballast uses small 
inductive coils and/or capaci- 
tors to start and limit lamp 
current. Although the American 
National Standards Institute 
(ANSI) has not established 
standards for this family of 
ballasts, they are under study 
by the C78 and C82 subcommit- 
tees. 

The electronic circuitry 
generates electromagnetic 
radiation at radio frequencies, 
which radiates from the ballast 
and the lamps and may also be 
picked up in AC line output 
The Federal Communications 
Commission (FCC) requires 
that each electronic ballast 
must have an FCC-certified 
radio-frequency interference 
(RFI) device to ensure that the 
switching circuitry generates 
minimum interference, A new 
regulation stipulates that the 
ballast label must display the 
FCC identification number. 


Electronic ballasts are much 
more susceptible to line tran- 
sients than standard (core-and- 
coil) ballasts, The line transient 
can be caused by something as 
simple as a short circuit or as 
dramatic as a bolt of lightning 
that affects the distribution 
system. Ballast design should 
incorporate an adequate form 
of resistance to prevent failure 
from surges or spikes in line 
voltage 

Several brands of electronic 
ballast are available, Most of 
them have track records based 
on a good number of installa- 
tions, But to be sure that the 
specific ballast selected per- 
forms efficiently in a specific 
project or facility, it is impor- 
tant to consider light levels, 
input wattage, and radio- 
frequency interference. The 
last is especially critical in 
hospitals, in computer rooms, 
and near communications 
systems. Nearly all electronic 
ballast manufacturers warrant 
ballasts for three years with an 
allowance for the cost of labor. 


Demonstration model of a core-and-coil ballast sbows inner 
components. A small, glass-enclosed tbermal protective 


device rests atop tbe core-and-coil assembly. The capacitor at 


left, fastened to the assembly beneath lead wires, provides 
power factor correction. In a usable ballast, potting 
compound surrounds tbe components, completely filling tbe 


case. 
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Reactance Ballasts 
The reactance line-frequency 
ballast is a lesser-known but 
effective approach to lighting 
energy conservation, Its manu- 
facturer has developed a 60- 
hertz line-current system that 
optimizes the energy transfer 
from the power line to the 
fluorescent lamp. According to 
the manufacturer, a special 
nonlinear inductor provides 
the optimum power factor for 
the lamp. Further, the place- 
ment of the inductor between 
the power line and the lamp 
it an effective RFI filter- 
system for the power line 
The reactance ballast is nei- 
ther core-and-coil nor elec- 
tronic; it uses magnetics to 
improve efficiency. Its specifi- 
cations call for an operating 
temperature of 36.5 degrees 
Celsius (98 degrees Fahrenheit) 
with a 277-volt, two-lamp unit 


Extending Ballast Life 

Ballast life is limited. A good- 
quality ballast has a median life 
expectancy of approximately 
12 to 15 years. This is based on 


an average ballast case tempera- 


ture of 90 degrees Celsius (194 
degrees Fahrenheit) at the 
hottest spot on the case. An 
increase of 10 degrees Celsius 
over this temperature may cut 
ballast life by 50 percent, and a 
decrease of 10 degrees Celsius 
may increase ballast life by 100 
percent. 

Poor compatibility with 
lamps can cause ballast over- 
heating. This may happen, for 
example, if energy-saver lamps 
are used with ballasts manufac- 
tured before 1978. The higher 
starting energy of the energy- 
saver lamp accelerates lamp 
aging, which significantly 
increases ballast operating 
temperature 

Immediately replace instant 
start (slimline) or preheat lamp 
burnouts on two-lamp ballasts. 
While one lamp of this type 
operates, the ballast may be 
trying to start the burned-out 
lamp and may burn itself out 
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The label of this electronic ballast lists electrical specifications, compatible lamps, thermal 
protection (Class P) and sound ratings, and minimum starting temperatures. The second 
panel from the left shows a wiring diagram and details installation requirements. 


prematurely. 

All lamps increase ballast 
heat as they near the end of 
their life cycle. To maximize 
ballast life, when one lamp on a 
two-lamp ballast burns out, 
replace both lamps so that they 
draw the same energy load. 

A ballast that is not properly 
matched with supply voltage 
may burn out early. Ballasts 
operate within a range from 
7'/2 percent below to 5 percent 
above their rated voltage. Asa 
rule of thumb, a 1 percent 
increase in line voltage in- 
creases operating temperature 
1.2 degrees Celsius. Ballast heat 
is also affected by fixture 
mounting methods, ceiling 
materials, and the temperature 
of the air in the ceiling plenum 

Achieving optimum lighting 
results is a matter of careful 
management of ballasts and 
lamps. Designers who do so 
can maintain both components 


and realize maximum light 
output and component longev- 
ity at the lowest energy cost 


Cutting Wattage 
À frequently asked question 
about electronic ballasts is, 
"How can the input wattage 
for two 40-watt lamps and a 
ballast be less than 80 watts?" 
The answer is somewhat com- 
plicated. Simply stated, heat is 
a byproduct of electrical light- 
ing. Lower ballast operating 
temperatures reduce ballast 
heat losses, and therefore 
wattage losses, and reduce 
lamp wall operating tempera- 
tures, which also reduces 
wattage. 

A typical ballast loss for an 
electronic ballast, as deter- 


mined by ANSI test procedures, 


is 8 watts with two F40 lamps 
operating at 56 watts — a total 
of 64 input watts. The energy- 
saver core-and-coil ballast with 


two F40 lamps has a total input 
wattage of 90!/ (ballast, 10!/2 
watts; lamps, 80 watts). The 
manufacturer of the reactance 
ballast claims that under the 
same conditions, the ballast has 
a total input wattage of 68 
(ballast, 5 watts; lamps, 63 
watts) 


An electronic ballast 
can operate two F40 
lamps witb a total 
input wattage of 64 
watts. 


The economics of energy- 
saving ballasts can be attractive. 
However, the compromise in 
light levels, if any, must be 
considered. Light output is 
directly proportional to line 
current at a given temperature 
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Lamp efficiency (lumens per 
watt) with the electronic and 
reactance ballasts may be 
greater than that with core- 
and-coil ballasts. But claims of 
“full light output" or "near full 
light" should be subject to field 
testing. 


Claims of “full light 
output" sbould be 
subject to field 
testing. 


There is a continuous flow of 
new product in the lighting 
world. Much of that product 
may be cost-effective and 
energy-effective if properly 
applied. This makes it all the 
more important to do on-site 
testing so the results can be 
seen and measured firsthand 


Evaluating Ballasts On Site 
Group relamping and reballast- 
ing is a sound economic idea, 
especially if the existing ballasts 
are 12 to 15 years old and 
lamps have been replaced only 
when they burn out. If ballasts 
date back before 1968 and are 
not thermally protected, re- 
placement may be a necessity 
because of heat and the per- 
sonal liability risks associated 
with PCBs — oily substances 
used in ballasts before the EPA 
banned them in 1978. 


If a group reballast is planned, 


do some serious investigation 
before making any commit- 
ment. Buy only after carefully 
evaluating test areas. 

The following field test 
procedure may help you to 
compare ballast and lamp 
combinations. The test evalu- 
ates performance by answering 
the following questions: Does 
it work? Will it reduce energy 
costs? Are there any objections 
from the people who work in 
the test area — or do they like 
it? Do I like what I see visually? 

Establish the test objectives 
in writing. Then select an 
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appropriate test area. This can 
be a fully enclosed space such 
as an office or a computer 
room, or it can be in a corner of 
a large office space. The size of 
the test area will relate to your 
objectives. However, you can 
start small and — if successful 
— expand to a larger test site 
for additional verification. 

You will need a footcandle 
meter and a watt meter. The 
test data include footcandle 
readings and the input wattage 
readings taken on the ballasts 
Using the results, you will be 
able to compare the perform- 
ance of the existing system as 
is, of the existing system after 
cleaning, and of as many new 
lamp and ballast combinations 
as you wish. 

Draw a reflected ceiling plan 
of the space. This diagram of 
the lighting plan, showing 
specific fixture locations, will 
be used to record light readings. 
Determine the specific points 
where light readings will be 
taken, and mark the physical 
location so that readings are 
taken at the same points for 
each test. 

Take light readings of the 
existing system as is; record 
them on the reflected ceiling 
plan. Take input wattage read- 
ings on more than one ballast. 
If more than one brand is in- 
stalled, read more than one 
ballast of each different brand. 
List the manufacturer and the 
order number. 

Clean fixtures, lamps, and 
light shields and take light 
readings. Then change lamps, 
using the lamp type you are 
considering for replacement 
with the ballast. Take light 
readings and determine input 
wattage, which may change 
with each lamp change. 

Install the replacement bal- 
lasts, let them operate for a day, 
and then test again, taking light 
readings and input wattage 
readings. Repeat this step with 
other lamp types and/or test 
other ballasts, first with the 
same lamp type you first used 


for replacement. 

This procedure will give you 
comparative data that will help 
you make a decision — or, at 
least, results to review with the 
component manufacturers, 
consultants, or anyone else 
who may be involved in the 
decision-making process. Tests 
do cost time and money, but a 
test is inexpensive insurance. 
The results will reinforce the 
idea, indicate a need to modify 
or expand it, or convince you 
to look elsewhere for another 
approach to lighting energy 
conservation. 


Tests cost time and 
money, but they are 
inexpensive 
insurance. 


The Ballast Label 

Information on the ballast label 
is critical to the proper applica- 
tion of lamps and ballasts; it 
indicates voltage and line cur- 
rent, and it shows a wiring 
diagram. The following infor- 
mation may also appear on the 
label. 

The UL label indicates that 
Underwriters Laboratories has 
evaluated and approved certain 
safety aspects of the ballast. UL 
implements the Class P require- 
ment. 

Class P of the National Elec- 
trical Code requires that fluo- 
rescent fixtures used indoors 
have ballasts fitted with a reset- 
ting thermal protective device 
that disconnects the ballast 
from the power line if it over- 
heats. 

“No PCBs'' is an absolute 
indicator that the ballast con- 
tains no PCBs. 

Lamp types that can be used 
with a ballast are specified on 
the label. Only the listed lamps 
should be used to ensure proper 
lamp and ballast performance. 

High power factor (HPF) 
means that the power factor of 
the ballast is greater than 0.9. 


Symbols of quality 


UL. Underwriters Laborato- 
ries Inc. is an independent 
not-for-profit organization 
that tests devices and 
materials in the interest of 
public safety. 


ANSI. American National 
Standards Institute is the 
U.S. national coordinator of 
standards and is made up of 
about 200 trade associa- 
tions, professional organiza- 
tions, consumer groups, and 
manufacturers. 


CBM. Certified Ballast 
Manufacturers produce 
ballasts to conform with 
ANSI specifications C82.1, 
82.2, and C82.3, which 
are primarily concerned 
with the core-and-coil 
ballast. Their trade associa- 
tion is the Certified Ballast 
Manufacturers Association. 


ETL, ETL Testing Laborato- 
ries, Inc., is a private, 
independent testing organi- 
zation that is a recognized 
authority in the measure- 
ment of lighting equipment. 
CBM retains ETL to test 
member ballasts to ensure 
that they conform to 
performance specifications 
set by ANSI. 


Power factor is the ratio of 
input watts delivered at the 
ballast to the volt-amperes 
supplied. HPF ballasts use 
capacitors to synchronize 
current and voltage cycles. 
This power factor correction 
determines how much of the 
energy supplied (volt-amperes) 
will be converted to actual 
watts. 

A high power factor allows 
the ballast to use a lower level 
of line current. Low-power- 
factor ballasts may require 
twice the line current of HPF 
Continued on page 50 


This is the first of a series of 
columns on the use of com- 
puters in the design of lighting 
systems. Reviews and com- 
ments on recent developments 
in microcomputer products 
will be based upon hands-on 
testing of current software 
available to lighting designers. 

Two major issues in lighting 
design are quality and quantity, 
and the microcomputer is 
useful in solving problems in 
each of these areas. The lighting 
design concept must be illus- 
trated and accompanied by 
calculations, both of which 
help turn it into reality. 

Designers need to determine 
the amount of illumination 
received at the work plane and 
the wattage of a lighting instal- 
lation. Designers and clients 
want to know ahead of time the 
economic and aesthetic effects 
of using alternate light sources 
or sources from different manu- 
facturers. Architects and inte- 
rior designers need to know 
how the space will appear 
when lighted as designed, so 
they can make timely and 
economical changes if neces- 
sary. They will appreciate any 
tool that brings increased accu- 
racy, ease of computation, and 
clear graphic representation to 
this process. The microcom- 
puter offers this potential to 
every lighting designer. 


A new generation of 
lighting programs 
for microcomputers 
is available, 


Mainframe computer pro- 
grams for lighting calculations 
have been around for many 
years, These leviathans were 
useful to the largest lighting 
and design organizations, but 
they were expensive, required 
specialized skills to run, and 
were available to only a few 
lighting designers. In the past 
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two or three years, anew gener- 
ation of lighting programs for 
microcomputers has become 
available, some of them based 
on the earlier mainframe ver- 
sions. 


Expanding Capabilities 
Standardized microcomputer 
hardware, notably the introduc- 
tion of a virtual IBM standard, 
played an important part in 
making the new programs 
practical. Lighting manufactur- 
ers also spurred the develop- 
ment of software by agreeing to 
an IES standard, computer- 
readable format for luminaire 
photometric data, Many manu- 
facturers now make this photo- 
metric data available to design- 
ers on floppy diskettes. 

The range of capabilities of 
microcomputer hardware and 
current software packages is 
quite broad and is expanding at 
a rapid pace. The IES computer 
committee compiles, and IES 
publishes, a list of available 
computer software programs. 
Something is there for everyone 
in almost every price range. 

Some lighting analysis soft- 
ware programs are in the public 
domain, and freely available, 


but have limited applicability; 
others are inexpensive, but of 
limited reliability, Some of the 
full-blown, user-friendly, com- 
prehensive, and robust micro- 
computer programs can cost 
more than $2500. 

Each type of software satisfies 
a need in the world of lighting 
design. Some of the less expen- 
sive programs used for educa- 
tional purposes can give begin- 
ning designers a rough idea of 
the consequence of some light- 
ing decisions. The more expen- 
sive, sophisticated packages are 
usually reserved for front-line 
professionals who demand the 
best possible results. 

Although they are free of 
charge, there is a price to be 
paid for the public domain 
programs. Documentation is 
often poor or unavailable; 
usually there is no one to call 
on with questions about the 
operation of the program. In all 
cases, ultimate responsibility 
for the accuracy of the results 
obtained with any program 
rests with the designer or the 
lighting consultant; the soft- 
ware vendor has little or no 
control over data entry or the 
many ways it is possible to use 
the programs. 

For instance, very often 
programs are written for ge- 
neric room shapes, locations, 
and window and luminaire 
sizes. The design of unusual 
shapes, such as curved walls or 
arched windows, requires that 
approximations be made during 
keyboard entry. The subsequent 
output, then, is only an approx- 
imation of expected conditions. 

Those still deciding on hard- 
ware will find it worthwhile to 
know that most lighting pro- 
grams now available are written 
for the IBM PC/XT, AT, or look- 
alike computers. This family of 
computers seems to be chosen 
most often by people in the 
scientific and engineering 
communities, 

Meanwhile, many designers 
are drawn to the Apple Macin- 
tosh, partly for its user-friendly 


operating system, partly for its 
attractive high-resolution 
screen display, It is curious 


that, in many cases, there seems 
to be no functional reason to 
prevent writing lighting analy- 
sis programs for the Macintosh. 
A few energy-related programs 
are available for the Macintosh, 
and the list will probably grow 
In addition to a microcom- 
puter and monitor, a dot matrix 
printer is needed to print out 
results. The cost for all these 
components — enough for a 
lighting designer to get started 
using simple, dedicated micro- 
computer programs — can total 
less than $1000. A small office 
can keep the same microcom- 
puter system occupied with 
other tasks, such as word pro- 
cessing and record keeping. 


Top of the Line 

It is also possible to spend 
several thousand dollars more 
and get increased computing 
capacity, higher speed, and 
sophisticated output. If saving 
time is important, then purchas- 
ing a math coprocessor chip 
can speed up computer calcula- 
tions. These chips sell for about 
$150 and can be easily installed 
in your present IBM PC/XT or 
clone. Unlike many other 
microcomputer components, 
however, they have not de- 
creased in price much in the 
past three years. 

A standard 20-megabyte- 
capacity hard disk is now avail- 
able for about $350 to $450. A 
hard disk provides far greater 
convenience and time savings 
than the older, double floppy 
disk system; but most available 
lighting analysis programs will 
run on the simpler dual floppy 
drive computers. 

The nature of peripheral 
equipment, such as printers 
and plotters, determines the 
presentation quality of reports. 
It is possible to begin printing 
with the simplest dot matrix 
printers, which cost around 
$250. The Epson series pro- 
duces graphics output with 
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resolution of about 200 dots 
per inch, Laser printers, costing 
10 times that price, produce 
full-page graphic output with 
300-dots-per-inch resolution 
More programs now can take 
advantage of advanced graphics 
displays, such as the IBM color 
graphics adapter or the en- 
hanced graphics adapter card 
and monitor. Many manufactur- 
ers make compatible monitors 
and cards that can be used for 
color and graphics displays. As 
always, it is wise to get advice 
from both hardware and soft- 
ware vendors and determine 
compatibility before purchasing 
anew card for your computer. 


Life Cycle Costing 

Although the purchase price 
for some of the most capable 
lighting software may at first 
seem high, the time spent 
learning to use the program can 
quickly become the overriding 
cost consideration. There is a 
lesson in life cycle costing here 
saving money on first cost may 
later lead to paying more in 


increased operation and mainte- 
nance costs — increases that 
can more than offset any origi- 
nal savings 


Saving money on 
first cost may lead 
to paying more for 
operation and 
maintenance. 


In addition to being more 
user-friendly, the better lighting 
analysis programs come from 
companies with a commitment 
to support services for their 
users. Such companies also are 
committed to responding to 
user needs by updating their 
software, developing new 
modules, and improving their 
hardware interfac 

Once a hardware system is 
put together and a software 
package is purchased, don't 
count on using it for the first 
time to meet an imminent 


Computer-generated grapbic sbading and masking, used in 
conjunction with site plan overlays, provide a clear 
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Featured program 


Lumen-Point, $995 
Line drawing module, $195 


Requires: 


80-column monitor 


Lighting Technologies 
3060 Walnut Street 
Boulder, CO 80301 
(303) 449-5791 


Lumen-Point demo package, $60 
Lumen-Point CAD (not reviewed), $995 


Runs on an IBM PC, PC/XT, AT, or any fully compatible 
hardware with an 8087 math coprocessor 

2 diskette drives (or 1 diskette drive and a hard disk) 
Expanded memory (256K with DOS 2.1, 320K with DOS 3.0) 


Epson dot matrix printer (or look-alike) 


project deadline, no matter 
now simple the instructions 
make it appear. A commitment 
to using microcomputers and 
sophisticated software may 
require major reassignment of 
responsibilities in the design 
office until staff members gain 
experience and work the kinks 


out of the operation. With 
confidence developed in both 
the hardware and software, 
realistic production schedules 
can be established and main- 
tained. 

The many software packages 
currently available range over a 
wide spectrum — from those 


illustration of outdoor lighting effects, as demonstrated here 
for a parking lot and its driveway. 
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that provide early assistance in 
understanding simple daylight- 
ing and electrical lighting con- 
cepts to those that provide 
accurate calculations and highly 
specific images of the final 
lighting design. One outdoor 
lighting analysis program is 
Lumen-Point, from Lighting 
Technologies in Boulder, Colo- 
rado. Lumen-Point is one of 
three major programs that 
company has developed, and it 
is used to predict the perform- 
ance of roadway, parking lot, 
or sports lighting. With it, it is 
also possible to make visual and 
technical comparisons of 
floodlighting or general area 
lighting systems. 


Using Lumen-Point 
One of the values of Lumen- 
Point is the hours of time sav- 
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ings its user-friendly data entry 
system offers. An on-line help 
system is useful for those who 
have not studied the manual 
and for very inexperienced or 
first-time users. I found it fairly 
easy to understand the way the 
program works by knowing 
only the specialized use of the 
function keys. I kept a copy of 
the function key layout at the 
side of the keyboard for the 
first few hours. 

In a concentrated three-hour 
period, I was able to start from 
the beginning and work 
through the comprehensive 
example in the manual. I then 
generated a picture of the 
lighting results on an Epson RX 
80 dot matrix printer, using the 


program's line drawing module, 


which is a separate enhance- 
ment. Obtaining these results 
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Dot matrix printout from a Lumen-Point calculation for a 
200-foot by 200-foot parking lot. Left: horizontal 
illuminance in footcandles, printed to scale witb various 
grid statistics. Right: horizontal lumens per unit area; 
criteria: less than 3, shaded; greater than 3, clear. 


assumes that the user is already 
familiar with lighting funda- 
mentals and with the IBM PC 
disk operating system. 

Lumen-Point begins by build- 
ing a worksheet that can be 
saved and used again, so that 
the same information need be 
input only once. This is what 
makes the program interesting 
to me. Because repetitive key- 
board entries are reduced, the 
computer does what it's sup- 
posed to do: it eliminates the 
tedium 

It is possible to compare 
several lighting alternatives in 
relatively short order. Lumen- 
Point is capable of considerable 
sophistication, and the user 
will probably continue to find 
new ways to apply its power. 
For instance, the lamps selected 
for the calculation may be 


tilted, rotated, and positioned 
to find the optimal combination 
for the best lighting solution. 
This is achieved during data 
entry, with a separate run neces- 
sary for each configuration. 
Vertical illuminance at any 
point in the design can be 
determined, as well as “TV 
illuminance,” which is the 
illumination on any plane 
perpendicular to the line-of- 
sight of a television camera. 
The position of the TV camera 
is specified in XYZ coordinates 
The software comes on three 
diskettes with the optional line 
drawing module on a fourth. 
The program is copy protected 
by means of a specially encoded 
first diskette, which must be 
kept in the A drive at all times. 
Should anything happen to this 
diskette, it is possible to make a 
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second, emergency, diskette 
using the accompanying in- 
structions. The damaged disk- 
ette must be sent to Lighting 
Technologies for a replacement. 

Inadvertently, while working 
through one of the examples 
provided, I made an incorrect 
data entry without detecting it. 
A few moments later, during 
the calculation routine, the 
program demonstrated its 
power. An error message 
flashed on the screen; the 
mistake was quickly identified 
and easily corrected. Error 
trapping is a significant feature 
of this program; all errors are 
listed and saved in a separate 
file if desired. 

The graphic output possible 
from a dot matrix printer offers 
the real excitement of the 
program, The printout makes 
use of several overlaying dot 
densities, creating a shaded 
isocontour aerial map of the 
site lighting scheme. The con- 
tour plot contains symbols 
printed along lines of equal 
illuminance; each symbol 
corresponds to a particular 
illuminance value. These values 
are either entered by the user 
or determined by the program 
If no values are input by the 
user, the program selects 15 
evenly spaced contour values 
to use in constructing the plot. 
If the plot is wider than a single 
width of paper, it is divided 
automatically into sections, 
which may then be pieced 
together for a complete plot. 

As with most programs to be 
reviewed here, Lumen-Point's 
merits will be appreciated most 
by those who have derived the 
same results from several hours 
of hand calculation. I can't help 
but wonder if only the older 
generation will fully understand 
and value this new technology. 
Recent college graduates have 
grown up with digital electron- 
ics and, having done so, may 
take its performance for 
granted. 

Future issues will contain 
reviews of other software 
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modules from Lighting Technol- 
ogies — including Lumen$, 
which projects lighting costs, 
and Lumen-Micro, a compre- 
hensive interior lighting 
analysis program with three- 
dimensional perspective graph- 
ics. Other programs already 
received for review are: Micro- 
Lite and Solar5, which are 
inexpensive public domain 
lighting and energy analysis 
programs; a recent release of 
Daylite (version 2.0) and Sunpas 
(version 4.02) from Solarsoft; 
and DynaPerspective, a 3-D 
solid modeling, design, and 
presentation package on three 
diskettes, from Dynaware. Also 
being tested is the Simplified 
Calculation Method, with its 
daylighting calculation module, 
from the California Energy 
Commission. 

I would like to hear from 
readers who have experience 
with or know of useful pro- 
grams or who have written 
their own programs and would 
like to share them with 
others. W 


Continued from page 46 

ballasts; they require a heavier 
wire and allow fewer fixtures 
to be installed on a circuit. 
Some utilities charge a penalty 
when the power factor of a 
building drops below 0.9 be- 
cause of the increased current 
required. 

Sound ratings are assigned 
by manufacturers. Indoor 
ballasts are typically sound 
rated from A to D. Usually, the 
larger the ballast, the higher 
(further along in the alphabet) 
the sound rating. A typical 
ballast for F40 lamps is rated A, 
a ballast for 800-milliampere 
lamps is rated B or C, one for 
slimlines is rated B or C, and 
one for 1500-milliampere 
lamps is rated D. 

All ballasts hum because of 
the vibration caused by expan- 
sion and contraction of the 
magnetic field in the laminated 
core. The basic electrical cycle 
hum of a 60-hertz supply, a 
120-hertz humming vibration, 
may also be audible, but the 
potting compound that fills the 
case of core-and-coil ballasts 
often muffles the hum to some 
degree. In aging ballasts, where 
heat has softened the potting 
compound, vibration of the 
laminated core occasionally 
causes a loud buzz. 

Fixture noise is usually a 
greater problem than ballast 
hum. In a two-by-four fixture, 
the ballast is mounted to the 
fixture housing, which may 
amplify the case vibration like a 
radio speaker. 


RFI and PCBs 
Radio-frequency interference 
(RFI) is seldom a problem with 


60-hertz line-frequency ballasts. 


Although poor lamp contact or 
some other form of discharge 
can cause static, the ballast will 
suppress the conduction of 
radio frequency into the power 
system. In hospitals and in 
computer and communications 
rooms, it may be advisable to 
anticipate problems by specify- 
ing radio interference suppres- 


sion filters for fluorescent 
fixtures. High-frequency bal- 
lasts, in which the problem of 
RFI is accentuated, have RFI 
filters built in. 

PCBs (polychlorinated bi- 
phenyls) belong to a chemical 
family known as chlorinated 
hydrocarbons. One or more 
chlorine atoms are combined 
with a biphenyl molecule to 
produce a substance with a 
consistency ranging from a 
heavy, oily liquid to a waxy 
solid. 

Because of their cooling 
properties and because they do 
not easily burn or conduct 
electricity, PCBs have been 
used in electrical equipment, 
including transformers and 
capacitors. This includes the 
capacitor in ballasts found in 
fluorescent fixtures. The EPA 
banned the manufacture of 
PCBs in 1978 because of the 
strong possibility that they are 
carcinogenic. 

When a ballast ages or fails, it 
generates excessive heat that 
may cause the capacitor to 
break open and allow 1 to 1'/2 
ounces of PCB oil to drip out. 
Exposure to much less than this 
amount is extremely dangerous 
to human health. 

Any ballast that lacks the 
Class P mark lacks thermal 
protection, was probably manu- 
factured before 1968, and 
therefore may contain PCBs. 
These ballasts should be re- 
placed to ensure better lamp 
performance and reduce the 
risk of personal injury liability. 
Recently manufactured ballasts 
that contain no PCBs state "No 
PCBs" on the ballast label. ll 


W Instant restart metal halides 


With the use of a suitable fixture and power 
supply, Venture's new line of metal halide 
lamps can be instantaneously relit. The 
light output after reignition is determined 
by the amount of time that the lamps have 
been off, but if they are relit within 15 
seconds, the light level is 90 percent of the 
full output, according to the manufacturer. 
By contrast, standard metal halide lamps 
require 10 to 15 minutes to restart after 
power interruptions 

The lamps have a standard mogul base 
and an external wire lead at the dome end 
to allow for a high voltage restrike capabil- 
ity. An optional termination at the dome 
end is also available. Lamps of 175, 250, 
400, and 1000 wattages are available in 
two burn positions: universal or base-up 
plus or minus 15 degrees. The 1500-watt 
lamp has a base-up burn position of plus or 
minus 75 degrees. These lamps are suitable 
for sports and industrial lighting applica- 
tions. Venture Lighting International, 
Cleveland, OH 
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W Canopy light 
A canopy light from Ruud Lighting features 


à die-cast aluminum housing with curved 
corners and a recessed die-cast aluminum 
doorframe that fits within the housing for 
improved sealing, vandal resistance, and 


Product 
Showcase 


appearance. The canopy light comes with 
preinstalled capacitor, igniter (for high 


pressure sodium), and multitap high power 


factor ballast 

UL listed for wet locations, the luminaire 
has a standard finish of durable white 
paint. It is available in a variety of wattages 
for high pressure sodium, metal halide, 
and mercury vapor lamps. A 480-volt high 
power factor ballast is also available. The 
manufacturer notes that the luminaire's 1 
to 1.5 ratio of spacing to mounting height 
makes it suitable for service stations, 
gymnasiums, indoor swimming pools, 
multipurpose rooms, overhangs, and 
drive-up tellers. Ruud Lighting, Inc., 
Racine, WI 
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WB Outdoor luminaires 


A new line of outdoor luminaires from the 
Snoc division of Manville Canada is made 
of cast aluminum with a choice of black, 
blue, or green finishes. The line's versatility 
is demonstrated by the fact that the twin- 
post top (bottom right) is actually two wall 
brackets (upper left) installed back-to- 

back. The diffusers are available in standard 
opal white acrylic or optional opal white 
polycarbonate. A socket for a 9-watt com- 
pact fluorescent lamp is available. Division 
Snoc, Manville Canada Inc., St. Hyacinthe., 
Quebec, Canada 
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E High-intensity gooseneck 
lamps 
CAE offers the Littlite high-intensity goose- 
neck lamp, originally designed for profes- 
sional sound and lighting consoles. The 
lamp has a black matte finish and a flexible 
neck in a choice of 6-, 12-, and 18-inch 
lengths, Pictured here is the L-3 featuring a 
permanently attached gooseneck with a 
high-intensity tungsten-halogen lamp ina 
finned-style hood. Another model has a 
detachable gooseneck with a swivel con- 
nector at the base and storage clips for the 
gooseneck. Incandescent versions of both 
models are also available 

All models come complete with 
tungsten-halogen lamp, mounting base, 
fully adjustable dimmer, 6-foot cord, a 
two-piece snap mount, screws for perma- 
nent mounting, and a wall plug-in trans- 
former for 120-volt operation. A version 
without the transformer can be powered 
by any 12-volt supply. The Littlites are 
suitable for home or office applications as 
desk or table lamps. Various accessories 
are also available, CAE, Inc., Hamburg, MI 
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B Emergency light 
Holophane has introduced 12-volt auto- 
matic emergency lights that accommodate 
up to three lamp heads and can operate for 
90 minutes. The emergency lights feature 
sealed and rechargeable 6-volt, lead acid 
batteries that require no water. They are 
automatically kept at optimum charge 
levels by an integrated circuit charger. 
Assembled battery leads have a quick 
disconnect feature for easy maintenance 
Available in a variety of wattages and 
lighting distributions, the PAR 36 sealed- 
beam lamps mount in polycarbonate hous- 


ings that are fully adjustable both vertically 


and horizontally. Lamp heads, which are 
factory mounted to the 18-gauge steel 
housing, aid on-site installation 

The fixture's controls include a light 
emitting diode that indicates whether the 
unit is operational and a test switch to 
simulate a power failure. The emergency 
light will operate for at least 90 minutes, as 
required by UL924, NEC, NFPA 101 Life 
Safety Code, and OSHA. Available in two 
models, the El-10 with 72-watt capacity 
and the EI-12 with 36-watt capacity, the 
emergency lights are recommended for 
industrial corridors, stairwells, exits, and 
large open areas. Holophane, Newark, OH 
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W Commercial interior lighting 
RWL Corporation has added the MA series 
a collection of chandeliers for commercial 
applications, to its Odyssey Illumination 
line of contemporary interior lighting. The 
new fixtures are manufactured of alumi- 
num in diameters of 20, 30, and 40 inches 
Both rod supports and chain mountings 
are available. One-piece lenses of molded 
white acrylic diffuse the light of incandes- 
cent or high intensity discharge lamps 
The manufacturer provides samples of 
finishes on request. RWL Corporation, 
New Haven, CT. 


Circle 65 


B Wall sconce 


The G6001 wall sconce is part of the Ba- 
roque Collection from Gross Chandelier. 
Made of fiber glass-reinforced resin, the 
UL-listed sconce measures 16 inches wide 
and 10!/2 inches high with a 9-inch exten- 
sion. It accommodates one 100-watt incan- 
descent lamp. Also available is a 24-inch- 
wide version of the same design. Gross 
Chandelier Company, St. Louis, MO. 
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E Lanterns 

The Carriageway series from Lightway 
Industries features die-cast aluminum 
lanterns in two sizes. The post-top lantern 
measures 22*5/ inches tall and 12 inches 
wide. It accommodates a 13- or 26-watt 
fluorescent lamp or a high pressure sodium 
lamp of 35, 50, or 70 watts The minia- 
ture wall-mount lantern measures 16'/x 
inches high and 7 inches wide from wall to 
outside edge. It is available for 5-, 7-, or 9- 
watt fluorescent lamps. 

Both lanterns come with a standard 
black finish and acrylic diffusers. The 
post-top model has a diffuser in a clear 
Flemish design. The miniature wall-mount 
lantern has a clear prismatic diffuser. 
Custom finishes and diffuser colors are 
options for both models. Lightway Indus- 
tries, Valencia, CA. 
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B Low-voltage track lamp 
holder 


The L1770 micro lamp holder from Halo 
Lighting incorporates a deeply recessed 


75-watt MR16 lamp. Created with an 
integral 75-watt transformer, the lamp 
holder works with a variety of 12-volt 
MR16 lamps, ranging from 42 watts to 75 
watts, The unit measures 4 '/s inches long 
by 27/« inches high and snaps easily into 
any standard Halo Power-Trac 

The L1770 accommodates color filters 
and accepts a choice of spread and soft 
focus lenses, which permit greater flexibil- 
ity in lighting applications. Engineered to 
rotate 358 degrees and to adjust up to 90 
degrees from horizontal, the lamp holder's 
deeply recessed design ensures freedom 
from glare and maximum visual cutoff 
The fixture comes in white or black with 
MR16 lamps in a variety of available beam 
spreads. Halo Lighting, Elk Grove Vil- 
lage, IL 
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B Metal halide display lighting 
Amerlux offers a display lighting system 
for 70- and 150-watt double-ended metal 
halide lamps. The fixture has a focusing 
reflector of anodized specular aluminum 
that adjusts for flood- or spotlighting. 
Housing components are of die-cast and 
extruded aluminum. All fixtures are 
equipped with ultraviolet inhibiting coated 
glass 

One model has an adapter for mounting 
to one- or three-circuit tracks. A surface- 
mount version has a canopy for installation 
on ceilings or walls. Both models have 
stirrups for swivel adjustment. The fixtures 
are available in matte black and matte 
white finishes. Amerlux, West Caldwell, NJ 
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The unique SERIES 7™ 

design enables skilled pro 

fessionals to create striking 

visual environments and yet 

retain the simplest possible day 

to-day operation. Up to 12 zones of 
control and 11 pre-recorded scenes 
are available in a highly reliable ‘off 
the-shelf' product both visually attractive 
and extremely compact 


PRESCOLITE 


For product information or applications assistanc 


800-DIMMERS or write Prescolite Controls, 12 
Circle, Carrollton, Texas 75006 


SERIES-7" 


... the new standard in sophisticated 


light dimming control 


... easy to install and 
simple to use 
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E Building control system 
component 


PowerLine Communications has intro- 
duced the PCT 64, which allows existing 
building control systems to use the com 
ny's carrier control technology. The PCT 
64 takes digital inputs from an existing 
control system and transmits the data over 
a building's electrical wiring to the compa- 
ny's PRS receiver switch. The product 
makes it possible to add additional lighting 
and HVAC control points to an existing 
energy management or building control 
system 

The PCT 64 needs no external contactor 
to control more than 1000 loads with a 
switching capability of up to 20 amperes, 
according to the manufacturer. A heavy- 3 
duty 30-ampere receiver switch is also 
available. PowerLine Communications — 
Inc., Williston, VT. 
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3,000 K, 
SERVED UP COLD. 
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W Harsh environment 
fluorescent 

Electro Elf's expanded product line in- 
cludes a waterproof fluorescent fixture for 
harsh environments. Its all-polycarbonate 
construction resists corrosion, making it 
suitable for applications where insecti- 
cides, pesticides, disinfectants, or other 
chemicals are sprayed. The fixture is avail- 
able with a lamp thread base and a '/2-inch 
NPT or PVC Condulet mounting. The 
fixture can accommodate 7- or 9-watt 
fluorescent lamps. The manufacturer 
recommends it for applications such as 
poultry and egg production areas, plant 
and flower production areas, dairy barns, 
and equine foaling areas. Electro Elf, Tem- 
ple City, CA 
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E Cedar bollard 

The Pondcliff lighted bollard is a cost- 
effective alternative to Ryther-Purdy's 
other bollards, according to the company 


oils, the bollard has a clear, natural finish 
that weathers to silver-gray, It has a stan- 
dard mounting height of 42 inches above 


mounting or optional pedestal mounting 
Other heights and finishes are available 
The bollard is recommended for paths ani 
walkways, patios, and other low-level 
lighting applications, It accommodates 6( 
watt and lower incandescent sources and 
9-watt fluorescent sources, Ryther-Purdy 
Lumber Company, Inc., Old Saybrook, C' 
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Made of kiln-dried, laminated Western red 
cedar, which contains natural preservative 


grade and is available for direct burial-post 
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DICHROIC TUNGSTEN HALOGEN LAMPS: 
THE BRIGHT LIGHT HOT PRODUCTS BELONG IN 
WITHOUT THE HEAT. 


Lots of hot products that belong in the 
spotlight just can't take the heat. Foods, for 
example, or expensive cosmetics. Even 
some jewelry and furs. 

But now there's KLR from OSRAM — the 
powerful little cold-light reflector halogen 
lamp that reduces heat radiation by as 
much as two thirds. 

The ingenious reflector design of our 
dichroic tungsten halogen lamps holds 
the key. Light rays are reflected, but heat 
rays are actually absorbed through the 
back of the lamp. 

Which means that 3,000 K of bright, 
brilliant light can be served up cold, pro- 
tecting even your most sensitive products 
from heat, yet bathing them in a warm, eye- 
pleasing light that accentuates color. 


And, in all kinds of lighting applications, 
KLR lamps help interior designers create 
the pleasing ambiance of warmth — with- 
out turning up the heat. 

Want more information on the hot little 
KLR lamp that really keeps its cool? Call or 
write today: OSRAM Corporation, P.O. Box 
7062, Jeanne Drive, Newburgh, NY 12550, 
(914) 564-6300, Toll-Free 800-431-9980, 
Teletex 926467; 12114 Sherman Way, 
North Hollywood, CA 91605, (818) 982- 
4723, Toll-Free 800-458-5584 (in So. CA, 
800-247-8675). 


Technology Brought To MOS RAMI 
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W Cast-iron lamppost 

Spring City Electrical Manufacturing pro- 
duces historically accurate -iron lamp- 
posts. Included in the collection is the 
Independence post, which is 7 feet 3 
inches high and has a 5'/2-inch octagonal 
base. Custom colors are available. Spring 
City Electrical Manufacturing Company, 
Spring City, PA. 
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W Metal halide ballast 

The new 71A5880 ballast for 250-watt 
double-ended metal halide lamps is the 
latest addition to Advance Transformer’s 
line of ballasts for Osram HQI and Venture 
Pro-Arc lamps. Like other ballasts in the 
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same line, the new ballast features a 120/ 
277 dual-voltage input and incorporates 
high-reactance, high power factor circuits 
Ballast components include a long-life 
igniter for lamp start-up. Where high 
power factor operation is required, a 
capacitor is also available, Advance Trans- 
former Co., Chicago, IL 
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W Directional beam bollard 

The Castellan illuminated bollard series 
from Guth Lighting includes square direc- 
tional beam bollards for locations where 
spill light is undesirable. The directional 
beam bollards feature directional down- 
ight louvers and reflectors for precise 
illumination control in three orientations: 
single lamp, 90-degree double lamp, and 
180-degree double lamp 

The single-piece cast aluminum housing 
has a double-baked acrylic enamel finish 
that resists fading, abrasion, and corrosion. 
All electrical and optical systems are 
mounted on a lift-out tray for easy relamp- 
ing and maintenance. Available in bronze, 
black, and custom colors, the directional 
beam bollards come in heights from 36 to 
48 inches. They accommodate high pres- 
sure sodium, metal halide, and mercury 
vapor lamps in wattages from 35 to 100. 
Guth Lighting, St. Louis, MO 
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W Reflective aluminum sheet 


Alcoa has introduced Everbrite, a bright 
dipped and anodized aluminum sheet for 
use in retrofitting fluorescent luminaires 
with specular reflectors. The highly reflec- 
tive aluminum sheet has an image clarity 
exceeding 90 percent, as demonstrated by 
the reflection of the crystal bell in the 
photograph. The aluminum sheet resists 
burning and corrosion, according to the 
manufacturer. Everbrite is available with 
or without a protective film, in coils or 
sheets, in widths up to 48 inches, and in 
thicknesses of .020, .025, and ,032 inch. 
Alcoa, Davenport, IA. 
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W Wall washer 

WPC wall washers are the latest additions 
to the Deluxe Wall-Lite I collection from 
Regent Lighting. The new luminaires 
feature polycarbonate lenses and side- 
hinged doors, which makes them suitable 
for demanding industrial and commercial 
applications. They are available with 
either 120-volt or 277-volt ballasts for 
medium-base high pressure sodium lamps 
in 70-, 100-, and 150-watt sizes. Regent 
Lighting Corporation, Burlington, NC. 
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W Compact indirect luminaire 
A compact tungsten-halogen indirect 
luminaire from Lighting Techniques fea- 
tures an adjustable reflector system tha 
allows users to align projected light cutoff 
with architectural details such as moldings 
and intersections of ceilings and walls. A 
sliding baffle above the lamp minimizes 
hot spots on the wall. The luminaire ac- 
commodates 300- and 500-watt tungsten- 
halogen lamps. Lighting Techniques, 
Paramus, NJ 
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W Designer desk, table lamp 
Gallet di Vivie received the 1986 Silver 
Lamp award from French Artistic Création 
for his Italique desk and table lamp, which 
is distributed in the United States by Per- 
formance International. The lamp has a 
black pedestal with a built-in dimmer 
switch. Its 23!/2-inch-long chrome arm 
supports a 50-watt MR16 lamp. Perform- 
ance International, Inc., Fort Lauder- 
dale, FL 
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enlee produce: e finest landscape lighting fixtures avai xture is designed 
to meet the requirements of demanding professionals. Architects. engineers, lighting 
consultants and landscape architects nationwide specify Greenlee 
Exceptional light control and dependability are standa ith each Greenlee fixture. Call 
us for all your landscape lighting needs. 


Dallas, TX 
(214) 484- 
1133 


Sweet's 
16512/GRE 
Buyline 3079 


Bringing Beauty To Light 
Circle 20 


ENERGY EFFICIENT 


ultralight 


“ULTRALIGHT™” luminaires are the ultimate in application for 
medium or low bay lighting in indoor and semi-exposed areas such 
as parking garages, loading docks, warehouses, stairwells, and 
other similar areas 


INATION COMPAN 


! 
te Gardena, CA 90248 e 243/324 9000 


Wy 


| 
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E Direct, indirect lighting 
Architectural Lighting Systems' luminaire 
designed by Robert Sonneman, offers both 
lensed downlighting and ambient uplight- 
ing. Two basic configurations provide for 
either indirect illumination or a combina- 
tion of direct and indirect illumination 
The fixture is available in a wide range of 
colors with custom color matching as an 
option. Architectural Lighting Systems 
Inc., Tauton, MA 
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B Wall sconce 


Italian architect Ezio Didone designed the 
Diva wall sconce for Atelier International 
Lighting. Two semicircular glass diffusers 
attach to the luminaire's cast aluminum 
body. Available in white or rose, the front 
panel of frosted, patterned glass measures 
93/s inches in diameter. The white textured 
rear glass panel measures 12'/2 inches in 
diameter, A textured white enamel back- 
plate reflects light to the rear. Diffused 
light passes through the front and around 
the two frosted glass panels. The UL-listed 
wall sconce uses a single 100-watt incan- 
descent lamp. Atelier International Light- 
ing, Long Island City, NY. 
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WB Wall bracket 


Boyd Lighting has introduced the Pro- 
metheus wall bracket, designed by archi- 
tect Eric Stanton Chan. Sand-cast in brass 
or bronze with sharp, beveled definition, 
the wall bracket is hand-finished in pol- 
ished brass, polished bronze, or sand- 
etched bronze. Its asymmetrical reflector 
and heat-resistant glass shield direct the 
light of a 300-watt tungsten halogen lamp 
The wall bracket measures 5'/x inches high 
and 107/s inches wide and projects 10 
inches from the wall. Its outlet box mount- 
ing is fastener-free. Boyd Lighting Com- 
pany, San Francisco, CA 
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E Edge-lit exit signs 


The DEE Series AC edge-lit exit signs from 


York-Lite feature a polished-edge 4/16-inch- 


thick Plexiglas panel with engraved letters 
and directional arrow and a beveled, 


brushed stainless steel faceplate. In accord- 


ance with UL and NFPA-101 life safety 
standards, the panel has 6-inch-high letters 
and 3/4-inch letter spacing. The sign's 
welded 20-gauge recessed back box has a 
white enamel finish and an end knockout. 
Red lettering on a white background is 


standard; other choices are red, green, and 
clear backgrounds and green or white 
lettering. The sign may be single- or 
double-faced; arrow directions are right, 
left, or double, Power options are 120- or 
277-volt input and DC. York-Lite Elec- 
tronics , Inc., Austin, TX 
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B Outdoor luminaires 

LSI's Citation outdoor luminaires with a 
one-piece aluminum housing have welded 
corners for increased strength, sharp 
appearance, and weather-tight construc- 
tion. Designed for high pressure sodium, 
super metal halide, metal halide, or deluxe 
mercury vapor lamps, the unit features a 
baked-on powder coating, a porcelain 
lamp socket with spring-reinforced con- 
tacts, and a high power factor ballast for 
operation down to minus 20 degrees 
Fahrenheit. Two reflector styles are avail- 
able: a standard Type III for medium light 
distribution and an optional forward 
throw for perimeter lighting. 

The Citation series is available in three 
sizes. The smallest model accommodates 
lamps ranging from 50 to 175 watts and 
features a clear flat tempered glass lens. 
The medium model accommodates 250- 
and 400-watt lamps and has three lens 
options — clear flat tempered glass, clear 
sag tempered glass, and clear dropped 
acrylic. The largest model is for 1000-watt 
lamps and comes with either the clear flat 
or the clear sag tempered glass lens. 

UL-listed for wet locations, the lumi- 
naires have square poles of steel or alumi- 
num in 4-, 5-, and 6-inch diameters and 
four bracket mounting configurations. 
Pole heights range from 8 to 39 feet for 
steel and 8 to 30 feet for aluminum. Light- 
ing Systems Inc., Cincinnati, OH. 
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W Vaulted ceiling fluorescent 
The series VS4 vaulted fluorescent ceiling 
unit from H.E. Williams allows designers 
to create a coffered ceiling effect. The 4- 
foot-square unit is designed for use with a 


NEMA type G ceiling system that has maxi 
mum cross-T dimensions of 1 inch wide 
by 1'/2 inches high. Installers can remove 
the cross-T between two standard 2-foot 


by 4-foot ceiling tiles and insert the re- 
cessed fixture without cutting any tiles 
End supports of cold-rolled steel hold the 
luminaire and ceiling tiles in place at a 
depth of 6!/, inches so that the unit mounts 
cleanly into existing ceiling systems 

The unit features a white baked-enamel 
finish and an extruded clear acrylic lens 
with a prismatic pattern on sides and 
bottom. The unit accommodates one to 
four fluorescent lamps. A factory-ordered 
air-return option is available; it elevates 
tiles 5/15 inch to create a negative static 
pressure plenum for HVAC systems. The 
vaulted ceiling unit is suitable for institu 
tions or schools and meets state specifica 
tions for schools in Florida and other 
southern states. H.E. Williams, Inc., Car- 
thage, MO 
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REPRINT 
SERVICE 


Reprints of all articles published in 
Architectural Lighting are available exc usively 
through Aster Services Department, 


Reprints can be used effectively to broaden 
your exposure, enhance your marketing and 
educational programs, or promote your 


product or services. 


For further information on volume orders, 
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SERVICES 
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859 Willamette St 
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Osram PAR 36 metal reflector halogen 
lamp and requires a remote 12-volt 
transformer. Norbert Belfer Lighting, 
Ocean, NJ 
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W Compact fluorescent lamp 
The Dulux D is part of Osram's line of 
double twin-tube compact fluorescent 
lamps. Its curved-tube design radiates light 
evenly in all directions. The lamp has a 
rated life of up to 10,000 hours and a 
color temperature of 2700K to emit 
incandescent-like light, according to the 
manufacturer. In its base, the Dulux D has M variety of hard woods, including red oak, 
a built-in starter and a capacitor that sup- : walnut, cherry, and mahogany. Louver 
presses radio-frequency interference B Shallow HID luminaire modules range in size from 2 feet square to 
Available in 10-, 13-, 18-, and 26-watt The Ultralight Series 4 100 high intensity í feet square, with cells in sizes up to 6 i 
versions, the lamp is recommended for discharge luminaire from Globe Tiusotna- inches square The company offers a choice 
recessed downlights, track lights, table tion is designed for medium or low bay of standard T-bar suspension or a new 
lamps, and pendant and wall lamps. Osram mounting heights. The shallow luminaice nonmodular system, Norton Industries, 
Corporation, Newburgh, NY has a gray aluminum housing, white alumi- Cleveland, OH 
Circle 86 num reflector, galvanized or zinc-plated Circle 89 
steel hardware, a medium-base porcelain 
lamp socket, and closed-cell type gaskets 

The refractor features a miniprism 
optical system of acrylic polymer or 
impact-resistant, ultraviolet-stabilized 
polycarbonate. Installation requires no 
disassembly because the fixture is factory- 
lamped and prewired. The luminaire's 
design permits quick mounting and wiring 
on 4-inch-square or octagonal outlet boxes 
Pendant mounting is possible if an outlet 
box is installed on the conduit 

The Ultralite Series 4100 luminaire 
measures 11'/2 inches high and 14'/, 


B Wooden ceiling louvers 


The NWL wood louver ceiling system 
from Norton Industries is available in a 


inches in diameter. It is available for 70- W Status monitor 
100-, and 150-watt high pressure sodium Sentry-Lite's emergency-light status moni- 
lamps and in voltages of 120 or 277. UL tor senses low batteries, disconnected 
listed for damp locations, the luminaire is batteries, lamp failures, and transfer fail- 
B Directional lamp suitable for indoor and semiexposed areas, ures in such critical lighting units as emer- 
The Primo 5200 high-beam 12-volt halogen Buch as pasking Barages, loading decks: gency exit signs, Every 15 seconds, te 
fixture from Norbert Belfer lights areas warehouses, and stairw ells. Globe Illumi- ^ Sentry-Cycle's integrated circuits automati- 
that require large pools or tight beams of nation Company, Gardena, CA cally monitor all critical functions and 
illumination. Available in matte black and Circle 88 dlisplaytheesults, Senny- Dite Rockville 


matte white finishes, the fixture adapts to Centre, NY 
a variety of mounting arrangements, in- Circle 90 
cluding the company’s model 2500 race- 


way. The unit comes supplied with an 
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W Low-voltage lighting 

The Ray System from Light Solutions is a 
low-voltage system that features a fixture 
with interchangeable barrels. With the 
various barrels, the fixture can function as 
a spotlight, floodlight, projector, wall 
washer, or fiber-optic illuminator. 

The body of the fixture has three compo- 
nents — a front barrel, a midbody, and a 
swivel mount — each of which is available 
in several interchangeable designs. The 
fixture accommodates a 20-watt, 12-volt 
MR11 tungsten halogen lamp with a double 
contact base in spot, medium, or flood 
beam patterns. 

Compatible with most track systems, 
the Ray System can also be mounted on T- 
bar ceilings, canopies, or ledges. The 
fixture is made from hardened solid alumi- 
num bars and has a clear anodized outer 
finish. Custom finishes are available on 
request. Other components include trans- 
formers, a power strip, a color filter pack, 
and a dimmer, The R; 
fora variety of applications, including 
theaters, restaurants, museums, stores, 
and residences. Light Solutions, Inc., Los 
Angeles, CA. W 
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SN Product 
Literature 


W Landscape lighting 

Kim's 26-page landscape lighting catalog 
features spread lights, path or border 
lights, accent lights, and minifloods 
Color photographs and photometric 
charts accompany descriptions and 
specifications for each fixture. Kim 
Lighting, City of Industry, CA. 
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W Designer lighting 

An 84-page catalog features Poulsen's 
line of indoor and outdoor luminaires 
For each fixture, the catalog includes the 
designer's name, technical data, and 
color photographs of representative 
applications. Poulsen Lighting Inc 
Miami, FL. 
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= W Computer mock-ups 

The Peerless Lighting Prediction Program 
offers designers computer mock-ups of 
lighting system options. A brochure 
features color photographs of typical 
mock-ups, an explanation of the process, 
and a request form, Peerless Lighting 
Corporation, Berkeley, CA 
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W Lighting, HVAC controls 

A brochure from ICSI profiles four 
presence-sensing lighting and HVAC 
controllers. The brochure shows typical 
coverage patterns, lists specifications, 
and explains motion-sensitivity adjust- 
ments, International Conservation Sys- 
tems, Inc., Austin, TX 
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W Energy-efficient floodlights 
Philips offers a brochure on low pressure 
sodium, high pressure sodium, and 
quartz halogen floodlights. It includes 
tables on footcandle selections, lighting 
levels, and cost savings. North American 
Philips Lighting Corporation, Hights- 
town, NJ. 
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E Sharp-cutoff luminaires 
Polyquad sharp-cutoff luminaires offer 
symmetrical, asymmetrical, and wide 
flood distribution patterns. A 12-page 
brochure details the luminaires and 
provides ordering information. Hadco, 
Littlestown, PA. 
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E Alabaster, glass fixtures 

A brochure from Lightolier introduces 
three new lines of decorative fixtures 
The new lines feature alabaster, etched 
glass, and cased opal glass diffusers, all 
accented with brass. Lightolier, Secau- 
cus, NJ 
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B Downlight cylinder 

A data sheet highlights the Miro-T 
variable-beam metal halide downlight 
cylinder. The sheet includes information 
on the downlight's design, standard 
features, dimensions, beam patterns, 
mounting applications, and options 
Miroflector, Inwood, NY. 
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@ Underwater lighting 

A 20-page catalog features photos, specifi- 
cations, and dimensions for Hydrel's 
underwater lighting products. Fixtures. 
parts, and accessories for fountain and 
swimming pool illumination are in- 
cluded. Hydrel, Sylmar, CA. 
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E Incandescent downlights 

A brochure details NL Corporation's line 
of incandescent downlights, including 
adjustable fixtures, low-brightness cones 
and baffles, A lamp downlights, and wall 
washers. The brochure shows a cutaway 
sketch of each model. NL Corporation, 
Cleveland, OH 
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E Retrofit reflector 

A folder explains the Light Amplify ing 
Specular Reflector (LASR) from Maximum 
Technology and Wellmade Metal Prod- 
ucts. The reflector allows users to reduce 
the number of lamps in a fixture. Maxi- 
mum Technology and Wellmade Metal 
Products, Brisbane, CA 


Circle 130 


E Industrial track lighting 
Wiremold's Chan-L-Wire industrial track 
lighting system offers an alternative to 
standard pipe and box lighting systems 
A brochure illustrates applications, de- 
scribes installation, and lists specifica 
tions and system components. The Wire- 
mold Company, West Hartford, CT 


Circle 132 


en W Linear slide dimmer 
Lutron's 1000-watt Skylark linear slide 


E73 
Ec] dimmer for incandescent lighting is 
compatible with other controls in the 
s Skylark series. A data sheet describes 
available options and installation proce- 
a dures. Lutron Electronics Co., Inc 


Coopersburg, PA 


Circle 131 


W Lighting standards 

The Victorian 1900 collection is a line of 
centrifugally cast, prestressed concrete 
reproductions of designs from the past 

A brochure shows luminaires, poles, and 
available finishes in color. Centrecon 

Inc., Everett, WA 


Circle 133 


INTRODUCING THE SECOND 


GENERATION LINE VOLTAGE 


MR16 LAMP 


This new state-of-the-art lamp works off any standard 120 volt line, 
without needing an adapter. Just screw it directly into your fixture. It 
offers an improved reflector design and a sharper beam pattern. The 


new reflector design transmits a pure, white beam of 
visable light forward and heat backward. 

So, why buy an intermediate base JDR and an 
adapter, when you can have this new line voltage 
MR16 that needs no adapter. Call or write 
Aamsco Lighting, P.O. Box 15119, 

Jersey City, NJ 07305 / Phone 
(201) 434-0722 for more 
information. 


AAMSCO 


Circle 24 


Clip on lens recommended. 
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WB Retrofit reflector 

Brayer Lighting has introduced the 90 
Plus/FL, a faceted retrofit reflector for 
fluorescent troffers, A brochure describ- 
ing the reflector includes dimensions, 
mounting options, photometric charts, 
and general specifications. Brayer Light- 
ing Inc., San Rafael, CA 


Circle 134 


W Indoor lighting 

Alkco's new 22-page condensed catalog 
displays a variety of lighting systems, 
including a new recessed track lighting 
system. The catalog contains application 
photos, photometric data, and a list of 
accessories. Alkco, Franklin Park, IL 


Circle 135 


Sylvania Metalarc and 
er Metalarc 
Halide Lamps 


E Rope lights 

Comet-lites are extendable, '/2-inch- 
diameter chasing rope lights that are 
available in 16- and 24-foot lengths with 
six lamp color options. A data sheet 
describes specifications and accessories. 
National Lamp & Lantern Company, 
Dallas, T? 


Circle 136 


E Track lighting 

Marco's 36-page track lighting catalog 
presents a complete line of incandescent, 
MR16, and low-voltage luminaires, 
single and triple circuit tracks, and acces- 
sories. It includes seven pages of photo- 
metric charts for lamps. Marco Lighting. 
Los Angeles, CA 


Circle 137 


B Metal halide lamps 

A 16-page guide from GTE/Sylvania 
provides product information and specifi- 
cations for Metalarc and Super Metalarc 
metal halide lamps. Charts outline physi- 
cal, electrical, and photometric character- 
istics of the lamps. GTE/Sylvania, Dan- 
vers, MA 


Circle 138 
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WB Wall sconces 

A brochure from Visa Lighting features 
brass and glass wall sconces in seven 
styles, The brochure includes information 
about dimensions, lamping requirements, 
and standard finishes, Visa Lighting, 
Milwaukee, WI 


Circle 139 


B Poles 

A brochure describes the production 
process and the advantages of Sherman's 
centrifugally cast fiber-reinforced com- 
posite poles. They are available in a 
variety of colors and in lengths up to 45 
feet. Sherman Engineered Fiberglass 
Products, Birmingham. AL 


Circle 140 


W Lighting collection 

Koch + Lowy's collection of new prod- 
ucts includes floor lamps, desk or table 
lamps, pendants, and wall sconces. A 
color catalog features photographs of 
each fixture, names of designers, and 
lamping requirements. Koch + Lowy. 
Long Island City, NY. 


Circle 141 


W Optical reflector 

Optical reflectors from JK Reflective 
Systems allow users to reduce the number 
of lamps in a space and maintain current 
lighting le according to a data sheet 
JK Reflective Systems, division of Al 
Kramp Specialties, Stockton,CA 


Circle 142 
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WB Motion sensors 

H-MOSS motion switching systems con- 
trol lighting with an infrared sensor. A 
brochure contains a chart of estimated 
cost savings and information on system 
placement, selection, operation, installa- 
tion, and options. Hubbell Incorporated, 
Wiring Device Division, Bridgeport, CT. E 


Circle 143 


June 15-19, 1987 


June 17, 1987 


June 19-22, 1987 


June 22-24, 1987 


June 23-24, 1987 


S Calendar 


Fundamentals I, short course, 
General Electric Lighting Institute, 
Cleveland. The course covers 

basic aspects of indoor commercial 
and industrial lighting. Repeats 
September 14-18, October 26-30, 
and November 30-December 4 
Early registration is recommended 
Contact: Janet Allen, Registrar, GE 
Lighting Institute, Nela Park, Cleve- 
land, OH 44112, (216) 266-2614 


Battery Park City: A walking tour, 
Designers Lighting Forum event, 
New York City. Lighting designer 
Robert Prouse of Jules Fisher/Paul 
Marantz, Inc., will lead the tour. 
Contact: Louis Baldinger & Sons, 
Inc., 19-02 Steinway Street, Asto 
ria, NY 11105, (718) 204-5700 


Architecture '87: Fact, Future « 
Fantasy, AIA national convention 
and design exposition, Orlando, 
FL. Contact: Ketchie Brassel, 
American Institute of Architects, 
1735 New York Avenue, N.W., 
Washington, DC 20006, (202) 
626-7396 


Electrical contractors lighting 
conference, General Electric Light- 
ing Institute, Cleveland. The con 
ference is for owners, managers, 
engineers, lighting specialists, and 
sales personnel in electrical con 
tracting businesses, both experi- 
enced and newcomers. Repeats 
December 7-9, 1987. Contact 
Janet Allen, Registrar, GE Lighting 
Institute, Nela Park, Cleveland, 
OH 44112, (216) 266-2614 


Central Texas Lighting Expo '87, 
Stouffer Austin Hotel, Austin, TX 
Sponsored by the local IES of 
Austin and the Lower Colorado 
River Authority, the exposition 
will feature lighting products from 
more than 100 exhibitors. The 
free two-day event for architects, 
engineers, interior designers, and 
others interested in the field is 
open to the public. Contact: Judy 
James, (512) 473-3570 


June 29-July 1, 1987 


July 12-16, 1987 


July 22-25, 1987 


July 27-29, 1987 


August 2-6, 1987 


August 6, 1987 


Lighting workshop for college and 
university professors, General 
Electric Lighting Institute, Cleve- 
land. Professors and instructors 
who teach lighting applications, 
architecture, engineering, Or inte- 
rior design are invited to enroll 
free of charge. Contact: Janet 
Allen, Registrar, GE Lighting Insti- 
tute, Nela Park, Cleveland, OH 
44112, (216) 266-2614 


Solar '87, conference and exhibi 
tion, Portland, OR. The annual 
meeting of the American Solar 
Energy Society will be held in 
conjunction with the society's 

1 2th annual passive solar energy 
conference and exhibition. Local 
organizations will give workshops 
on July 17. Contact: Susie Burley, 
ASES, 2030 17th Street, Boulder, 
CO 80302, (303) 443-3130 


Pursuit of Perfection, American 
Society of Interior Designers na 
tional conference and international 
exposition, Toronto, Canada 
Contact: ASID Conference, c/o 
Congress Canada, 111 Richmond 
Street West, Suite 808, Toronto, 
Ontario, Canada M5H 2G4, (416) 
860-1772 


Basics of Lighting Institute, short 
course, Independent Testing Labo- 
ratories, Boulder. The institute is 
designed to introduce beginners 
to the technical side of lighting 
Contact: Independent Testing 
Laboratories, Inc., 3386 Longhorn 
Road, Boulder, CO 80302, (303) 
342-1255 


IES annual conference, Marriott 
Camelback Inn, Scottsdale, AZ 
Contact: Cindi Altieri, Huminating 
Engineering Society of North 
America, 345 East 47th Street, 
New York, NY 10017, (212) 
705-7269 


IES daylighting workshop, Marriott 
Camelback Inn, Scottsdale, AZ 
The one-day workshop will cover 
prediction and calculation of 
daylighting. Contact: Cindi Altieri, 
212) 705-7269, E 
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Nurses, doctors help plan surgery unit 
lighting (Department of Surgery, Condell 
Memorial Hospital, Libertyville, Illinois) 
Uplight sconce with glass lens: Visa. 
‘Tungsten halogen downlight: Kurt Versen. 
Examination light: Hospital Systems Inc. 
Undercounter light: Alkco. Nursing station 
uplight: Alkco. Corridor lighting: Lam Inc. 
Surgery corridor lighting: Litecontrol. 


Prototype demonstrates pc ossibilities for 
modular work stations (Tensil Lighting 
Environment). Custom luminaires: 
SunarHauserman Inc. Strip for compact 
fluorescent ballast and sockets: Norbert 
Belfer. Wing and canopy elements: Eu- 
reka! division of Johnson Camping 
Inc. Flameproof calendered nylon fabric 
Blank Textiles. 


Manufacturer Credits 


Lighting reveals tones of cool bronze, 
warm copper (Atlas sculpture and Interna- 
tional Building lobby, Rockefeller Center, 
New York City). Custom metal halide 
fixtures: Sterner Lighting Systems. 
Custom high pressure sodium fixtures 
Klieg] Brothers Lighting. Lamps: Gen- 
eral Electric. Luminaire design: Lighting 
by Feder. 


Daylighting analysis critical for successful 
atrium design (Hyatt Regency, Greenwich, 
Connecticut). Main skylight: Fisher Sky- 
light. Perimeter skylights: Wasco. 

DOE 2.1B: For information, write to 
Kathy Ellington, Building Energy Systems 
Program, Building 90, Room 3147, Law- 
rence Berkeley Laboratory, University of 
California, Berkeley, CA 94720 

Superlite 1.00: For information, write to 
Michael Wilde, Windows and Daylighting 
Group, Building 90, Room 3111, Lawrence 
Berkeley Laboratory, University of Califor- 
nia, Berkeley, CA 94720 


Programmed lighting important ingredi- 
ent in restaurant (Greenwood Grille, 
Jenkintown, Pennsylvania). Custom chan- 
delier, sconces, disk light, bar lamps: Ray 
King. Asymmetric reflector fixtures: 
Rambusch. 6-inch aperture downlights: 
Kurt Versen. Low-voltage adjustable 
downlights: Omega. Recessed adjustable 
downlights: Capri. Track lighting: Capri. 
Recessed wall washers: Omega. Pendant- 
mount single-lamp fixtures: Atelier. 
Receptacle strip: Wiremold. Stained glass 
window: Ray King. Desk task lamp: 
Artemide. 
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